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Steam-driven Cross Cut Shear. 

The machine illustrated, which is manu- 
factured by the Long & Allstatter Com- 
pany, of Hamilton, O., U.S. A., is designed 
for general cross cut shearing, cutting up 
par iron and steel, etc. It has capacity to 
cut off around bar two and three-quarter 
inches in diameter, or to shear angles, chan- 
nels, fish-plates, etc., requiring equal ca- 
pacity, and in the illustration is shown with 
shear blades attached for cutting off angle 
bars. It is provided with a substantial 
gauge for cutting to length, and, when 
specially ordered, with an automatic stop, 
which brings the slide to rest at any point 
of the stroke desired. The slide is counter- 
balanced. The machine is driven by a heavy 
steel cam shaft, and is provided with a 
hand-wheel in front for turning the shaft 
by hand when setting and adjusting the 
tools, etc. The attached steam engine, with 
governor, makes the machine self-contained 
and independent of belting and shafting. 
When desired tight and loose pulleys are 
furnished for driving by belt. 
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Thirty-inch Double Saddle Lathe. 











We present herewith an improved form 
of a machine tool, the prototype of which 
we have previously illustrated, and which 
was especially designed for pulleys and 
work of a similar nature. The present ma- 
chine, which may be classed with the turret 
lathes, is designed to do work on cast-iron 
similar to that done by the larger screw 
machines on work made from a bar of iron 
or steel. , 

The bed, head-stock, supports for the 
rails upon which saddles move, foot-stock 
and legs are all cast ina single piece. The 
spindle is 6 inches diameter, and has a 3$- 
inch hole through its entire length, the 
outer end being bored taper as usual to 
receive a center, arbor, or bushing for boring 
bar. The thread on the end of spindle to 
receive chuck or face-plate is 93 
inches diameter. 

Motion is given to the spindle by a 
train of six gears, including the back 
gears; the gear on the spindle being 
equal in diameter to the swing of the 
lathe—30 inches. 

The ratio of gearing between pul- 
ley shaft and spindle is two to one 
with back gear out and thirty to one 
with back gear in; giving a range 
of speeds from 2 to 180 revolutions 
per minute. Cone pulley is for a 34- 
inch belt. 

The saddles are mounted upon 
rails, one in front and another at the 
rear the same as in the pulley lathe, 
feed for these being by means of 
screws driven by bevel and helical 
gears with friction device. The rails 
swivel to any desired angle for pro- 
ducing tapers. Two tools may be 
used on each saddle if desired. 

The feeds for these saddles and for 
the turret slides as well are derived 
from the spindle train, the change 
gears being located at the foot of the 
lathe bed as shown, where it will be 
noticed there are push-pins also for quickly 
varying feeds within certain limits. Either 
cross-slide may be used on ‘work anywhere 
within the limits of the swing of the lathe, 


and the turret slide has a movement of 8 feet 
4 inches to and from the live spindle. Tur- 
ret has six holes. j 





either saddle, and also an attached geared 
The machine as shown 
It is built by 


crane if desired. 
weighs about 5,500 pounds. 





STEAM-DRIVEN Cross Cut SHEAR. 


. It will be seen that the machine is well 
adapted for such work as gear blanks, pul- 
leys, couplings, fly-wheels, parts of Corliss 
and slide-valve engines, etc., requiring to be 


the Lodge & Shipley Machine Tool Co,, 
Cincinnati, O. 
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Whether or not there should be a pier in 








THIRTY-INCH DouBLE SADDLE LATHE. 


turned and bored, which operations are 
simultaneously performed upon this machine 
if desired. 

Power cross-feed may be supplied for 


the Hudson River at New York for the pro- 
posed bridge we do not attempt to discuss. 
But one of the best turned arguments 
against it—if it can be avoided—is made by 


Gustav H. Schwab. In a letter to The 
Hoening Post, after referring to the great 
advantages of the anchoring and maneuver- 
ing ground that would be destroyed by the 
pier, the danger in fogs, etc., he says : 

‘If in the place of a pier such as planned 
nature had placed a rocky island of the same 
dimensions in the river, does any one con- 
versant with the needs of harbor navigation 
doubt that the national government would 
spend millions of dollars to entirely remove 
this dangerous obstruction?” 

——~->e_____ 
Fair Play for the Indicator. 





By FrRankK RICHARDS. 





SOME CORRECT REDUCING GEARS. 


The rapid recent advances in the line of 
economy in the steam engine were striking- 
ly brought out in the comparison of the 
‘‘Campania” with the ‘‘Great Eastern” in 
the AMERICAN MAcuinist, September 28th, 
The engines of the ‘“‘Great Eastern” of forty 
years ago, representing the best engineering 
practice of that time, developed 8,000 
horse-power. The engines-of the ‘‘Cam- 
pania” to day show 80,000 horse-power on 
practically the same consumption of coal. 
In the days of the “‘Great Eastern” they 
were citing the engines of that time as 
proofs of the exhaustive genius of Watt, be- 
cause so little improvement had been made 
in the steam engine since his day. And well 
they might. Watt retired from business in 
1800, and the steam engine seems to have 
undergone comparatively little improve- 
ment in the next fifty years. This seems al- 
most unaccountable, for the first half of 
our century saw the invention, development 
and wide diffusion of our whole line of ma- 
chine tools, and the facilities for producing 
engines multiplied enormously. Steam en- 
gines were built in every machine shop in 
those days. The construction of the engine 
was, of course, improved, and the sizes of 
those in common use increased, but little 
thought was given toeconomy. The 
time seems to have been fully oc- 
cupied in the mere application of 
steam to the whole range of human 
industry, and if an engine would only 
go, and especially if it would go as 
well as any other engine, everybody 
was satisfied. 

The progress in steam economy in 
pumping engines is happily summa- 
rized by Professor Thurston in his 
paper on ‘“‘ Maximum Contemporary 
Economy, etc.,” read at the recent 
meeting of the mechanical engineers, 
The paper referred to, which might 
have been entitled ‘‘The Best that 
Steam Can Do To-day in a Pump,” 
says: 

“Starting from the 5,000,000 duty 
of the Savery engines still existing in 
the time of Watt, the 12,000,000 of 
Smeaton’s Newcomen engine of the 
same period, and the first figures of 
Watt, perhaps averaging 20,000,000 
foot-pounds per pound of fuel, and 
tracing the improvement through the 
most flourishing of Watt’s work, 
when he attained about 380,000,000, 
and his final perfection of the later Cornish 
engines, which, still later, attained in ordin- 
ary operation 60,000,000 to 80,000,000, we 
come to the period of successful introduc- 





2 
jon of the modern forms of the high- 
pressure, multiple-expansion pumping en- 
rine, from 1860, giving duties ranging up 
o about 100,000,000 to 110,000,000, and to 
20,000,000 in the succeeding generation and 
o date.” 

We may say that the chief promoter and 
dviser all along’the way through these later 
tages of rapid improvement has been the 
team engine indicator. The indicator in 
use before the war was the ‘‘Monometer” of 
he Novelty Iron Works. Ithad, of course, 

none of the refinements of the modern in- 
truments. The indicator piston carried the 
pencil without the multiplying lever to in- 
rease its travel. It could not be used for 
high-speed engines nor for a great range of 
pressures, and was neither very handy nor 
very reliable. The Richards indicator was 
patented in 1863, and with its introduction 
here began a new era in the study of the 
steam engine, and a new and rapid advance 
n general steam economy. Two or three 
inventors, who have had the luck to invent 
later, have improved upon the details of the 
Richards instrument, and to-day the indica- 
tor is so perfect that there is no demand 
for a better one until the better one ap- 
pears. 
The indicator is to-day the companion and 
the trusted monitor of the steam engine de- 
signer and builder as well as of the intelli- 
gent and conscientious engineer. The in- 
dicator has been in a way quite well appre- 
ciated by those who have been so greatly 
benefited by its services. Its extensive use 
is its best appreciation. But while it has 
met with a somewhat commensurate appre- 
ciation we can hardly say that it has had as 
fair treatment all around as it deserves. 
Isn’t it rather late in the day, for instance, 
for such an investigation of the piping of 
the indicator as Mr. Wilhs gives us in the 
American Macurinist, November 23d? And 
yet Mr. Willis seems to be the first who has 
undertaken it, and it needs no saying that. 
although late, it is of value to everyone who 
has to do with the indicator. 

Much has been said all along about the 
reducing gear for operating the indicator 
drum, and the paper by ‘“‘M. E.” in the 
AmeERIcAN Macuinist of the same date as 
that containing the paper by Mr. Willis, is 
a very proper contribution to that literature, 
but it is to be supposed that much more 
will yet have to be written in the same 
line. The indifference of the profession 
upon this important point is sufficiently evi- 
denced by the prevalence of reprehensible 
practice. It is probable that not one-quar- 
ter of the indicator cards being taken at 
this writing absolutely represent the engine 
piston movement. If any one thinks this 
a strong statement, I will be glad to see 
proofs to the contrary. 

Any one familiar with this reducing gear 
literature must have noticed that it consists 
largely of fault-finding. Now I am an ad- 
vocate and defender of fault-finding, and I 
would be proud if I could think that I was 
also an expert at it. I believe that fault- 
finding has begotten a larger progeny of 
mechanical inventions than necessity has 
ever nursed. But fault-finding has no 
justification except in its suggestion of im- 
provement. There must first exist the fault 
before it can be found and pointed out, and 
it must be a curable one, or it is not a fault. 
Aimless ‘“‘fault-finding” is only nagging, 
and it is to the honor of human nature 
that such fault-finding always rouses anger 
and disgust. Possibly it has worked that 
way with regard to reducing gear. I don’t 
believe that the users of the indicator are so 
ignorant of mechanical principles as their 
indicator practice would seem to indicate. 
It is rather an evidence of indifference upon 
the subject than of anything worse, if, in- 
deed, there be anything worse. 

Anyhow, in the interest of reformation, 
suppose that we try a little different way, 
and to balance the incessant fault-finding 
let us do a little toward lighting up the 
correct path and enticing travel toward it. 
Here are a few reducing gears that give 
an absolutely correct movement, and, of 
course, there are a plenty more of them. 
These are all of the common-sense order, 
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and require no mathematical investigation. 
The one idea running through all that I 
here present is that of reproducing, or re- 
peating backwards, in miniature, or upon 
the desired scale, the precise means taken 
for the initial movement. Thus in Fig. 1 
we have the familiar suspended lever, or it 
may be a horizontal lever, as we commonly 
use it upon an air compressor. The lever is 
fulcrumed at one end, and at the other end 
it has a fork or slot dropping over a pin 
fixed to the crosshead. Of course, as shown 






































by ‘‘M. E.,” the lever is longer at the end 
of the stroke than in the middle of the 
stroke, and if a cord were led off directly 
from any point of the lever, its movement 
would be slower at the ends of the stroke 
than in the middle of it. Butifaslide / 
be provided, with a movement parallel to 
that of the crosshead, and with a pin corre- 
sponding to the pin upon the crosshead, and 
if we have a slot in the lever for the pin to 
work in, we get an exact reproduction, 
upon a smaller szale, of the crosshead move- 
ment. In Fig. 2 the pins are both of them 
upon the lever, and the slots for the pins to 
work in are upon the crosshead and upon 
the sliding bar respectively. In Fig. 3 in 
place of the pins and slots we have the con- 
necting rods C Dand BH. These rods may 
be of any convenient length, but the ratio 
of the one to the other must be the same as 
that of the corresponding portions of the 
lever, or more correctly, the same as that of 
the corresponding levers, the lever A B 
being a portion of the lever A 0. The pro- 
portion for the rods and levers should then 
be, 
AC: AB: CD:BE. 

The pins upon the crosshead and upon the 
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sliding bar #7 must be so placed that the 
connecting rods ( D and B £# will be 
parallel. If parallel at one point of the 
stroke they will be parallel at all points. 

In Fig. 4 we have the fulcrum of the 
lever at the pin B upon the sliding bar F, 
and a slot or fork at each end of the lever 
working upon the pins. In this arrange- 
ment no care is required as to the propor- 
tionate lengths and distances as affecting the 
correctness of the movement, although the 
relative distances of the pins will, of course, 
determine the length of the card produced. 
When the crosshead is in the middle of its 
stroke the three pins A Band C should be 
in a straight line at right angles to the line 
of crosshead travel. In general we may say 
that if these three pins are thus in a straight 
line when the crosshead isin the middle of 
its stroke, any arrangement of the lever or 
bar A @ is permissible that will serve to 
keep these three points in line throughout 
the stroke. The lever may have either A, 
Bor C for its fulcrum, and slots for the other 
two pins. 

The above reducing gears are theoretic- 
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ally correct, but they are still objectiona- 
ble, because the cord to the drum is not as 
short as it might be, and an indicator card 
can hardly possess a more annoying feature 
than evidence of a springy cord. Why 
take the motion from the crosshead at all ? 
Every respectable engine in these days is 
provided with a neat set of piping for the 
indicator as a part of its permanent equip- 
ment. Why not provide also a neat and 
correct indicator motion? ‘‘ Reducing 
gear” would not be the correct descriptive 
term for what I have in mind, because there 
would be no reducing. Determine first the 
length of card that you want. You may 
make it any number of exact inches, say 
four, and you shall get what you want. 
This at the start is an improvement upon 
our present practice of trusting in Provi- 
dence for the length, with the certainty 
that it will be something that no man can 
measure. Start at the main shaft with a 
crank of the required throw, the crank 
being usually in the form of a light eccen- 
tric, unless you can get at theend of the 
shaft and put acrank-pin there. Attach to 
the crank a rod of the same proportionate 
length as the main connecting rod, and let 
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this rod a slide, moving parallel to the cross- 
head, and you have your required motion. 
The line of motion of the center of the pin 
upon this slide should, of course, coincide 
with the axis of the shaft. 

Fig. 5 shows what this might come to in 
practice. On the shaft A we place the gear 
B. This gear drives the gear ( of the same 
size turning on a fixed pin or stud D. On 
the face of the gear we have acrank-pin Z, 
giving the required throw. The fact that 
this crank turns the other way will not 
affect the result if the crank is rightly 
placed so that it is parallel with the main 
crank at the ends of the stroke. The con- 
necting rod #,of the same proportionate 
length in relation to its crank as the main 
rod is to the main crank, operates the slid- 
ing rod G. Every part will, it is under- 
stood, be light and neat and suited to the 
work it has to do. The sliding rod G may 
be of brass tube, with sufficient guides H to 
keep it straight. This sliding rod may ex- 
tend to any length to bring the other end of 
it to the point most suitable for attaching 
the cord. By this arrangement a short cord 
may be used, and a convenient place for 
hooking on secured. 

It isnot imperative that the sliding rod 
shall be parallel to the crosshead slide. It 
may be placed at any angle if the operating 
crank be placed to correspond. It is only 
necessary that the sliding rod shall be at the 
end of its travel and its crank ‘‘ on the cen- 
ter” at the same time that the main crank 
is on its center. The cranks must, of 
course, be both at the same ends of their 
stroke at the same time, both on the outer 
end or both on the inner end. In Fig. 6 
we have the slide at 45 degrees, and the 
main crank at the time at the vertical or 
nearly mid-stroke position. The objection 
to the slide close to the shaft is that a long 
cord is required. 

I have always, ‘‘in my mind,” thought 
well of the reducing wheels. I have not 
used them enough to become familiar evith 
them, but I have had some experience with 
them all tending to make me dislike them. 
The cord on the small wheel flops around 
and gets off, and is annoying in every way. 
While they are correct in theory, if a cord 
rides of course the leverage is changed 
somewhat and the resulting card is as in- 
correct as with some of the lever move- 


ments. 
——+<>-_____ 


Living Wages. 


The living wage conference has met, 
speeches have been made and resolutions 
have been carried, but we are no nearer a 
solution. A higher standard of wages and 
of living has been declared as necessary for 
a Christian country. Adam Smith said the 
same thing a century ago—with, however, 
this difference: A living wage at that time 
meant, and was understood to mean, a bare 
subsistence. We have grown since then, 
and have advanced in our economic theories 
to the point that a living wage means some- 
thing beyond bare subsistence. The resolu- 
tion put it at ‘“‘such a wage as shall enable 
workers to maintain healthy and human 
homes.” ‘‘ Humane” would have been a 
better word, meaning something more. 
Professor Cunningham’s resolution declared 
that it was to the interest of the whole com- 
munity that such higher standard should be 
fixed, as it would tend to the best efficiency. 
The last resolution was in favor of concilia- 
tlon and arbitration. If the conference can 
help to bring about those conditions, the 
country will be all the better forthem But 
they will be a long time coming. The pres- 
ent condition is the outcome of centuries, 
and the evils inherited cannot be stamped 
out in days, or in years. These are matters 
of slow growth, but we are growing apace, 
and the rate has rapidly increased during 
the last two or three years.—Engineering 
(London.) 
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How Saw-mill Boilers are Used. 





I once had occasion to visit a saw and 
planing-mill combined, operated by two 
large boilers and an engine to match, says a 
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contributor to the St. Louis Lumberman. 
Of course the principal fuel was sawdust as 
it came from the saw, and was very damp. 
I noticed that both furnaces were crammed 
with sawdust, which, a8 soon as it became 
ignited, made a tremendous hot fire, steam 
escaping freely from the safety valves. 
The fireman would then throw both the 
furnace doors wide open, 80 as to admit the 
cold air and check the steam; this being 
accomplished, the furnaces were again 
crammed with the damp sawdust. 
——~4p—————" 
Condition and Prospect of the Machinery 
Business. 





LETTERS FROM PROMINENT ESTABLISHMENTS 
TO THE ‘‘ AMERICAN MACHINIST.” 





Brown & Sharpe Mfg. Co. (Machinery 
and Tools), Providence, R. I., write us: 

In answer to your favor of 9th inst., 
would say that for eleven months of this 
year the sales of our machine tools have 
been 63 per cent. less in value than during 
the same time in 1892. At the beginnin 
of the year 920 hands were employed, an 
this number gradually increased until June 
92d, when there were 1,060 on the pay roll. 
Soon after, the demand for tools having 
almost entirely ceased, 500 hands were dis- 
charged, and the shops closed during the 
month of August. September 1st, we start- 
ed again with 541 hands and others were 
added from time to time till the number 
employed December 7th was 768. 

During the year two stories of the exten- 
sion to our No. 1 building, 160 feet long by 
51 feet wide, have been erected and the re- 
maining two will be added during the sum- 
mer of 1894, completing the building. 

Five old machine tools have been taken 
out during the year and 36 new ones added. 

We look for a moderate improvement in 
business during the coming year. 





The Berlin Iron Bridge Co. (Engineers, 
Architects and Builders of Iron Bridges, 
Iron Buildings, Iron Roofs, etc., etc.), East 
Berlin, Conn., write us: 

The year 1893 has been a good year in our 
busfhess—good, for the reason that we car- 
ried over a very large amount of work from 
the year 1892. During the first half of the 
year, for the above reason, we were very 
full of work, but it has been gradually 
growing less and less until now December 
opens with only about thirty days’ work 
ahead, and little or no prospect of any im- 
provement. We do not believe there will 
be any improvement until this tariff smash- 
ing policy of the party in power is changed, 
and until that time every manufacturer 
might just as well close his shop as to un- 
dertake to make a profit. Indeed, there is 
hardly a manufacturing corporation about 
here but what is running for the present 
time for the sake of keeping their help em- 
ployed, to give them enough to live off 
from, rather than for any other reason; 1894 
opens to us the darkest year in the history 
of our concern, and we can see no bright 
spots. Weregret very much that we are 
obliged to write you a letter of this kind at 
this time, but we might just as well look 
the facts in the face, and trim our sails ac- 
cordingly. 


The Lunkenheimer Co. (Brass and Iron 
Specialties for Steam, Water, Gas, Oil, etc.), 
Cincinnati, Ohio, write us: 


Regarding the business progress made 
during ’93, and prospects for ’94, beg to say 
that the year about to close has been satis- 
factory to us in every respect, considering 
the condition of affairs throughout the coun- 
try. Our prospects for the future have 
never been so flattering as at present. 

Our ‘Lunken” renewable seat gate 
valve, as well as other specialties, are be- 
coming very popular with the trade, and 
the trade on same is increasing faster than 
we can consistently keep up with. We are 
increasing our facilities deity, in order to 
meet this growing demand. 





Backus Water Motor Co., (Water Motors, 
Fans, Ventilating Apparatus, etc.), New- 
ark, N. J., write us: 


For the past four months business has 
been exceedingly dull. Since July 1st, 
business has practically stopped. We are 
building on future trade to such an extent 
that we are completing a new factory which 
we expect to move into the first of the year. 





I. P. Richards (Punches and Dies for 
Punching Iron and Steel), Providence, R. 
I., writes us: 


We have nothing to say in regard to busi- 
ness, etc., until the tariff is settled. Pros- 
pects for 1894 not very bright. 
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Pratt & Whitney Co. (Machinists’ Tools, 
Forging and Finishing Machinery for Sew- 
ing Machine and Gun Manufacture, and 
Special Purposes, etc.), Hartford, Conn., 
write us: 


During 1898, we have added a five story 
building of moderate area for the manufact- 
ure of our automatic weighers, gear tooth 
cutters, etc. Our orders to July exceeded 
those of the previous year to the same date 
about 15 per cent., but since that month 
have fallen off so much that the business 
for the year will be 20 per cent. less than 
for 1892. The number of orders grew beau- 
tifully less each month from July until 
September, but in October and the succeed- 
ing months a gradual improvement has 
been noted. Our small too] and one or two 
other departments are in operation six days 
in the week, nine hours per day, the balance 
of the works only five days, of seven hours 
each. The numberof men employed is only 
100 less than a year ago. 

The first results of our exhibit at the 
Columbian Exposition, are orders from 
abroad for automatic screw and other 
special machines. We do not look for a 
return of the usual volume of business 
before 1895 or 1896. 





Gould & Eberhardt (Machine Tools), 
Newark, N. J., write us: 


We have never before been so busy, in 
attempting to find some orders, and exerting 
ourselves in meeting expenses out of infini- 
tesimal profits (or none at all). 

We expect to devote ourselves principally 
during the coming year in continuing im- 
provements made in design and facilities 
for the production. of improved first-class 
machinery at a reduced cost. 

We have during the last year brought 
out three sizes of our New Type Eberhardt’s 
Patent Automatic Gear Cutter, one 8-Spin- 
dle Dril!, one 12 Spindle Drill Preas, all 
tools of original design and construction, 
and which appear to be well received as 


many of our former productions have been. 





Hilles & Jones Co. (Machine Tools), Wil- 
mington, Del., write us: 


While we were very busy during the early 
part of the year, trade fell off greatly in 
June and since then there has not been much 
business doing in our line throughout the 
country as far as we can ascertain. In our 
opinion the cause of this is not far to seek, 
being the uncertainty of tariff legislation 
under the present administration. We had 
a considerable exhibit at the World’s Fair of 
heavy tools and expect to derive a good deal 
of benefit from it as it introduced us to a 
great many prospective customers and ad- 
vertised the quality of our tools and our un- 
surpassed facilities for getting out our 
special line of machinery. At present there 
seems little prospect of any considerable ac- 
tivity in business and we would not hazard 
a guess as to the future. Meanwhile, how- 
ever, we are building a number of improved 
new designs of labor-saving tools so that 
we are able to offer at all times machines 
fully equal or superior to any others in the 
market. 





New Haven Manufacturing Co. (Machine 
Tools), New Haven, Conn., write us: 


Our business for the past year has not been 
particularly encouraging and the outlook 
tor the few months ahead does not appear 
very bright, we do not anticipate much of 
an improvement in business for some little 
time to come. We are taking this oppor- 
tunity to put our works in an improved con- 
dition so as to be prepared for good times 
ahead. From all we can learn we have been 
receiving our share of what business there 
has been doing, and we have cause to con 
gratulate ourselves on having kept our 
works in operation until a féw months ago 
on fulltime. At present we find a little im- 
provement in inquiries, but naturally we 
expect at this seasun of the year quiet times. 





American Watch Tool Co., Waltham, 
Mass., write us: 


Business has been so very dull that there 
has been no ‘enlargement of works” or ‘‘im- 
provement in methods.” We have made 
slight changes in prices of labor, and pro- 
duction has been so small that we don't care 
to go on record, 


Trump Bros. Machine Co. (Light Ma- 
chinery, Finished Hexagon Nuts, Stud, 
Coupling and Tap Bolts, etc.), Wilmington, 
Del., write us: 


From Jan. ist, 93, to July 1st, ’93, the 
volume of our business was largely in ex- 
cess of any previous six months in the his- 
tory of our Company; since July ist, we 
have done practically nothing except work 
on stock and make preparations for some 
new machinery which we expect to put out 
shortly. 
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We have added to our plant during the» 


year about $8,500 worth of new shop. and 
special tools; one extension to machine shop 
40 x 50 feet; one smith shop 28x32 feet; be- 
sides a number of improvements in and 
about other buildings. 

As to prospects, we can only speculate; 
but they are most certainly not as bright as 
we would wish; the very decided advan- 
tage which the proposed Wilson Bill offers 
to the foreign manufacturer has practicall 
prostrated the knitting industry in this 
country and in consequence the demand for 
our product is, for the present at least, re- 
duced to almost nil. 

We are running less than one-half force, 
short time but hope that the new enterprises 
we are working upon will enable us to in- 
crease both after the first of the year. 





The National Pipe Bending Co. (The 
National Feed Water Heater; Also Coils 
and Bends of Iron, Brass and Copper Pipe), 
New Haven, Conn., write us: 


Our business for the first six months of 
1898 was larger than ever before, but the 
‘last four months has, of course, fallen off 
considerably and our trade has suffered with 
the general condition of the times. We had 
plans made last summer for an extension to 
our factory, but decided not to go ahead 
with it until improvement in the general 
condition of business. We are now paying 
little less prices than we were a year ago for 
labor, material is about the same. 





‘Darling, Brown & Sharpe (Manufact- 
urers of U. S. Standard Rules, Patent Hard- 
ened Cast-Steel Try Squares, and Tools for 
Accurate Measurement), Providence, R. I., 
write us: 


A year ago we wrote you, ‘“‘ The demand 
for our products is sti greater than our 
ability to supply, but with additions made 
during the present year, and others contem- 
plated in 1893, we expect to be able to fill 
orders more promptly than heretofore.” 

Our expectations have been realized. We 
are partly settled in a new building, and we 
have increased the number of our tools and 
appliances so that for the first time in a num- 
ber of years we are able to fill all orders 
promptly and accumulate a satisfactory 
stock. During the coming year we shall 
still further extend our facilities, and add 
several new lines to the goods we are now 
manufacturing. 

We anticipate a good business in 1894. 





Dietz, Schumacher &Co. (Machine Tools), 
Cincinnati, Ohio, write us: 


In reply to your favor of the 9th inst., 
beg to say that the business was excep- 
tionally good with us the first six months, 
but dropped off considerable after that time 
and is now only half of what it was in the 
beginning of the year. We have sold almost 
all our old tools, and have replaced them 
with the most improved we could buy. 
We are for this reason able to turn out a 
great deal more work, besides keeping up 
the high standard of our tools, so well 
known to the market. 

We do not feel like expressing our 
opinion as to the future, but feel assured 
that al tools will always find a ready de- 
mand. 





The Lane & Bodley Co. (Corliss Engines, 


Heavy, Fixed Cut-off, Slide Valve Engines, 
Saw Mills, Hydraulic and Steam Elevators, 
Boilers, Gearing, Shafting, Hangers, Pul- 
leys, etc.), Cincinnati, Ohio, write us: 


We beg to say that we have made no en- 
largement of our works, but have put in 
some new and powerful tools during the 
year for the purpose of reducing our costs. 
Prices of labor at present in this vicinity are 
20 to 25 per cent. lower than this time last 
year. There has been a constant shrink- 
age in prices of product. We have strong 
hopes of better business in 1894 than 1893, 
and believe it will equal that of 1892. 


J. G. Timolat (Moffet Portable Drill), New 
York, writes us: 


We take pleasure in nepre that the sales 
of the Moffet portable drill for the year 
about to close have far exceeded our ex- 
pectations, in spite of the general depres- 
sion in business. We think that this con- 
tinued demand is — due to the fact that 
this year we have made some very impor- 
tant improvements in this tool, which are the 
result of the experience gained from its use 
for the past three or four years. These im- 
provements poe increase its labor saving 
qualities and more than double its power, 
so that now holes can be drilled in steel, 
wrought or cast-iron from §” to 24”. The 
internal construction has also been changed 
in such a manner that economy in the use 
of steam and compressed air is secured. 

Notwithstanding that these improve- 
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ments bave considerably increased the cost 
of the drill, the price remains the same. 
Many of our old customers, upon hearing 
of the changes which have been made, have 
written us, and at once adopted the new 
drill—although we have received from them 
highest testimonials for the old style drills 
which they had used for a number of years. 





Montgomery & Co. (Tools, Supplies and 
Machinery), New York, write us: 


From January ist until April ist we had 
all the business we could possibly take care 
of. We never had so many good orders, in 
fact it was no trouble to sell anybody, 
people bought on sight, but from April ist 
up to the present time it is an entirely dif- 
ferent story, never had so few orders, and 
never was it so hard to sell to people. 

As to what the causes are, and as to 
when business will be better, we prefer 
to say nothing. We have made up our 
minds to keep quiet, express no opinions as 
to nen things will be better, but simply 
wait. 

However, we sincerely trust that confi- 
dence will soon be restored and that things 
will be better. 





Worcester Machine Screw Co. (Set, Cap 
and Machine Screws in Iron, Steel and Brass, 
Studs for Steam Engines, Pumps, etc.), 
Worcester, Mass., write us: 


We have but very little to say in reply, as 
this has been an off-year with all manufact- 
urers. The first six months showed the 
largest business we had ever done. Since 
then our business has fallen off very much, 


. owing of course to the general depression in 


business. We have not enlarged our works, 
during the past year, and have nothing new 
to notein our methods of production. There 
has not been any change in price of labor, 
and scarcely any in materials, as the class of 
stock which we.use is not affected much by 
the price of market iron. Neither has there 
been any change in the price of our product. 
What the prospects are for 1894 is some- 
thing we cannot foretell, although we are 
looking fora gradual improvement after 
Jan. 1st, and we hope to see a good busi- 
ness in early spring. 





James A. Taylor &Co. (Atmerican Stand- 
ard Gauge and Tool Works), Wilmington, 
Del., write us: 

We have little that is encouraging to re- 
port for the present or near future. Our 
clients restrict wants as never before, re- 
placing only what is worn out. Some ad- 
ditions were made early in the year. 





Bickford Drill and Tool Co. (Fine Machine 
Tools, Upright, Radial, Universal Radial, 
and Multiple Drills, Boring and Turning 
Mills), Corner Front and Pike Streets, Cin- 
cinnati O., write us: 


- The first six months of the present year 
have been without any doubt the most pros- 
perous which our firm has ever experienced; 
orders were plentiful and collections very 
satisfactory. With the last six months, 
however, business has dropped off to less 
than 50 per cent. of the previous half year. 
At the present time matters are ina very 
quiet state, and we cannot report any im- 
provement in business, and judging from 
the now existing conditions the outlook for 
the beginning of 1894 at least is not very 
encouraging. Owing to the healthy and 
prosperous business of the first half year we 
erected an addition to our shop and also 
remodeled the old plant so as to enable us to 
do still greater amount of work. We also 
purchased in the early part of this year quite 
a number of new tools, but, of course, our 
expectations from our new improvements 
have not been realized owing to the de- 
pressed condition of trade. We have during 
the past year made decided changes in the 
manufacture of our product and have 
specially given the manufacture of multi- 
ple drills a great deal of attention. We 


. enjoyed a very nice trade on these machines 


before the dull time set in. We have at 
the present time several new machines 
under way, but do not feel we should com- 
plete them until matters appear a little 
brighter. In accordance with the drop in 
business we were obliged, of course, to 
reduce our working force and also our werk- 
ing time which condition still remains un- 
changed at the present writing. We have 
not, however, made any reduction in wages, 
and are still paying our employes the same 
money as in previous times. The prices of 
machine tools, however, continue to have a 
downward tendency which fact is caused 
by the sharp competition in this line. The 
materials used in the manufacture of our 
goods still cost us the same, and very little 
reduction has been made in this line. In 
conclusion, we wish to say that we, of 
course, hope’for an improvement and are 
ready for it in every respect, but must say 
that we cannot see where a speedy remedy 
for the now existing evil is to come from. 
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J. T. Slocomb & Co. (Machinists’ Tools), 
Providence, R. I., write us: 


Our business was good this year up to 
about the ist of July; since then it has 
been very dull. We do not, as yet, see 
much improvement, but are in hopes, and 
believe we have some reason to think that 
the 1st of January will bring a change for 
the better. 

So far, we cannot say that the dull times 
have been of any disadvantage tous. We 
have improved the time in constructing 
some much-needed special machines for use 
in our line of manufacture, so we feel, at 
present, that we would not like to exchange 
what we have for what we should have had, 
if business had held good throughout the 

ear. 

7 We are pleased to notice that we are mak- 
ing some headway in introducing our 
specialties. 

Our combination center drills, mane 
they look about the same as at first, are, in 
fact, quite a different tool. We have made 
changes in their manufacture, which has 
improved the quality greatly, so we dre 
now doubly in earnest about being able to 
furnish tools, that are not only cheaper, 
but better, than anything else in existence 
for the purpose. 





Cleveland Twist Drill Co., Cleveland, O., 
write us: 


Up to the first of July of this year our 
business was very largely in excess of any 
previous year. We ran our factory full 
time with all the men we could.work in it, 
but we were not able to keep up with our 
orders. About the first of July when the 
financial panic was ang | over the 
country, we were unable to collect enough 
money to pay our men, and were therefore 
obliged to close the factory for about three 
weeks; since then we have been running 
eight hours per day with from one third to 
one-half our full complement of men. Since 
the middle of July orders have been light, 
and none of our customers have been laying 
in stock, but have simply purchased such 
tools as they had immediate sale for. We 
have added to our list of tools during the 
year our handy snap gauges and common 
sense boring bar, both of which have been 
illustrated in your columns. We expect to 
add a few other novelties during the win- 
ter, illustrations of which we will be pleased 
to send you forward. We think that busi- 
ness in 94 will be good, and prices in our 
line will not be any lower. There are no 
changes in prices in raw material and labor. 





The Skinner Chuck Co. (Skinner Patent 
Chucks, Independent, Universal and Com- 
bination Lathe Chucks, Planer Chucks, 


Drill Chucks, Face-plate Jaws, etc.), New . 


Britain, Conn., write us: 


We have to say that business has been 
quiet with us for the last few months. The 
year opened with increased business pros- 
pects, and orders for the first few months 
were fully one-third greater in amount than 
those of the previous year. In consequence 
of this favorable outlook we put in new ma- 
chinery and made arrangements for manu- 
facturing a largely increased line and variety 
of goods. We have added to our line, the 
current year, a ‘“‘new model” drill chuck 
which is finding ready sale, both in this 
country and Europe, an improved planer 
chuck, and new and improved face-plate 
jaws. By obtaining the best machinery, 
employing skilled workmen and using the 
best material, we have endeavored to pro- 
duce the very best machines made. We 
have received some new patents, the last 
one being issued in November last, and we 
now have greater facilities for filling orders 
gy J than ever before. For the first 
ew months of the year we were unable to 
-keep up with our orders in some lines of 

oods, but business has fallen off since the 

t of August, and during the autumn has 
been very quiet. 

There has recently been a reduction of 10 
per cent. in price of labor, in part of the 
works, and some reduction in hours. If 
the dullness continues many months it 
seems as if further reduction must be made, 
or business be continued at a loss, but we 
are hoping that with the opening of the 
new year prospects will be brighter, and 
that an improvement in business conditions 
will be noted. 





Perkins & Co. (Perkins’ Patented Per- 
fected Shingle Sawing Machinery, etc.,) 
Grand Rapids, Mich., write us: 


Our business for the first six months of 
this year was exceptionally fine, running 
our shop night and day with full crew. 
Since then we have been making up for our 
extra work by cutting off men and shorten- 
ing up the hours. Our trade is materially 
affected by the present policy on the tariff 
as we interpret it, for to nothing else can 
we understand why we have no trade, why 
lumber should be depressed in the market 
and the lumbermen all feeling blue. 
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The worst of it is we can see no light on 
the horizon, for if the Wilson bill passes, as 
we figure it, the immense forests of Canada 
will be thrown into competition with the 
American forests, which have been depleted 
by the enormous amount of lumber cut 
annually for many years past. There will 
be unquestionably a large number of mills 
built in Canada, but there isa duty of some 
80 per cent. on our goods, therefore we 
would be practically barred out from ex- 
porting our goods te Canada to supply the 
wants of the mills there. At the same time 
our lumbermen will not build any mills to 
speak of here. Therefore we are getting it 
on both cheeks, according to the Bible doc- 
trine. 

Every industry in this city seems to be 
paralyzed. The number of men unemployed 
at the present time has had no precedent in 
the history of our city. All philanthropic 
societies in the city are doing their utmost 
to raise money and secure food and provis- 
ions and take care of the unemployed and 
their destitute families. 

We hope that the tide will change soon, 
although we can see nothing in the policy 
promulgated by the present party in power 
to change it. 


P. H. & F. M. Roots Co. (Positive Press- 
ure Blowers, Portable Forges, for Foundries, 
Blacksmith Shops, Ventilating Buildings, 
Mines, etc., Gas Exhausters and Fittings, 
Fire Beds and Tuyere Irons), Connersville, 
Ind., write us: 

Our trade up to September 1st was extraor- 
dinarily good. After that time we had 
sufficient business to keep our regular force 
of employes at work, and notwithstanding 
the financial and trade disturbances our 
business since September 1st has been 
equally as good in proportion. The outlook 
for the coming year is very flattering. 

During the past year we have made a 
number of valuable improvements in our 
blowers and machines for manufacturing 
parts of them. We now have a machine for 
finishing the revolvers or impellers of our 
blowers and exhausters that enables us to 
turn them out more rapidly and uniformly 
than before. Any other style of impeller 
can be finished on the same machine, and it 
is our purpose to furnish any other style of 
impeller when desired by customers. Our 
present equipment enables us to adopt this 
broad plan of manufacture. 








Millers Falls Company (Hardware Manu- 
facturers), New York, write us: 


We have to report about our usual amount 
of business. The home trade is smaller and 
the foreign trade larger than in former 
years. e are running full handed, and 
mostly at the old rateof wages. Foreign 
woods which we use have advanced in price, 
while other stock hasa downward tendency. 
We have put ina few new machines such 


.as were needed to get out our new lines of 


goods. The power hack saw which we ad- 
vertised in your paper is having a great run 
all over the world, ‘and our hack saw blades 
have much increased in demand. ° 





The Fox Machine Co. (Wood and Iron 
Working Machinery), Grand Rapids, Mich., 
write us: 


We will state briefly that during the first 
six months of 1893 our business was never 
better. Everything was running very nice- 
ly until the first of July when the bottom 
seemed to drop out of everything. Our 
sales in July were only about one-fourth of 
what they were in June. There has been a 
gradual increase from that time to the pres- 
ent, but the outlook is not very flattering. 
There was one thing in our favor and that 
was we had no stock on hand; in fact, we 
have never been able to accumulate a stock 
in any line until the present time. 

We have been running 8 hours a day with 
nearly a full force since the first of July and 
have sold a very fair amount of goods. The 
difficulty, however, has been the expense of 
selling, which has been all out of propor- 
tion to the selling price of the goods, which 
has made business very unprofitable. 

Our exhibit at the World’s Fair has been 
a splendid advertisement from which we 
have taken orders for a large number of 
small tools, and we are confident that had the 
situation of business been the same as it was 
a year ago we would. have sold at least ten 
times the amount. The value of the exhibit. 
however, cannot be over-estimated, and we 
are continually receiving orders which came 
as the result of purchasers examining our 
tools at the time. 

We have improved all of our trimmers 
within the past year and a half, adding 
some new styles, all of which we find are 
highly appreciated by our customers. 

e entered a new line of business a year 
ago—the manufacture of steel sash pulleys, 
and notwithstanding the fact that it was an 
entirely new article, we sold over 100,000 of 
them during the first six months of last 
year. The outlook for 1894 in this line is 
most encouraging. 


Our machine tool business has been very 
quiet, although we have had a fair trade on 
our 15 inch crank shaper during the past 

ear. 

: In the way of new tools we have placed 
on the market are our arbor press and two- 
spindle milling machine. This machine be- 
ing such a radical departure from anything 
in the machine tool line that we were a little 
in doubt as to its utility. A year’s experi- 
ence with it in our own works has fully 
demonstrated it to be far in advance of the 
ordinary single spindle machine; and we ex- 
pect a good trade on this if there is any 
business to be had. 

We find the price of raw material to be a 
little lower than a yearago. ‘This is also 
true of the price of labor. At the present 
time the greatest drawback to securing or- 
ders seems to be the unsettled state of busi- 
ness on account of the expected tariff legis- 
lation. While a revision of the tariff may 
be desirable the way it is at present agitated 
is certainly detrimental to the business in- 
terests of the country, and the uncertainty 
of what the outcome will be is preventing 
the return of the prosperity for which we 
are all so anxiously looking. 





W. D. Forbes & Co. (Engineers), Hoboken, 
N. J., write us: 


As to the business of ‘93, up to July, it 
was very satisfactory; just now very few 
orders are being actually placed, but still 
there is something doing. 

We have taken up the manufacture of 
the ‘‘national” chuck for Mr. William Whit- 
lock, and are organizing a department for 
its manufacture; this will keep us moving 
for some time. We have hopes for ’94 be- 
cause no one has anything abead, and some- 
body will want something by and by. = 

As to changes in wages the inclosed we 
issued to our men and it explains itself: 

“W. D. Forbes & Co. has taken into care- 
ful consideration the question of a reduction 
in wages on account of the business depres- 
sion and have determined not to make any 
sueh reduction, but to make the following 
statements which, we believe, will be un- 
derstood and acted upon by all employes, 
and result to our mutual advantage. 

‘‘No amount of personal supervision can 
effect the saving in oil, waste, material, 
etc., which can be made by employes them- 
selves, and it is earnestly requested that all 
our men and apprentices assist us to keep 
our present force running by careful econo- 


my. 

Ta should be remembered that work must 
be got out with the utmost dispatch, and 
that a man trying to prolong work will find 
it likely to result in the loss of his position 
and the closing of our doors. 

‘Every one in our employ must assist us 
by doing all the work possible, and those 
who show the greatest care and interest in 
our work, will be those whom we will re- 
tain the longest.” 





Chandler & Taylor Co. (Engines, Boilers, 
Saw-mills), Indianapolis, Ind., write us: 

During the past four months trade has 
been so fitful that it has been a difficult mat- 
ter to make any satisfactory estimate in re- 
gard tothe future. It is our opinion that 
machine men may count on no great amount 
of business before February 1, 1894, and it is 
a matter of very grave doubt in our own 
minds whether they will get it then. 

We have made only trifling enlargements 
in our works during the past six months, 
and while the price of material is lower 
than it has been for some time, there is but 
a limited demand for machinery. 





Detroit Foundry Equipment Co. (Whit- 
ing’s Improved Car Wheel Foundry Plant, 
General Foundry Outfitters), Detroit, Mich., 
write us: 


The business of this company was excel- 
lent up to the time of the panic, and con- 
tinued very fair indeed to within the last 
two months, we having been fortunate 
enough to have secured a very fair-sized 
order which kept our works and men em- 
ployed during the severest times in the past 
fall. We think for the last three or four 
weeks people have had a tendency to buy a 
little freer and to consider purchases for 
new enterprises and repairs that were con- 
templated and considered away back in 
Apriland May. During the last ten days, 
however, things seem to have dropped back 
to a very disagreeable dullness. We find 
many people very blue over the tariff con- 
templated changes, and our impression is 
that if this question is not settled one way 
or the other, the fear of a change coming on 
at any time will affect the season of 1894, 
so that business will be very bad indeed. 

It is entirely beyond our comprehension 
why the Government of,this country should 
not give all aid possible to stimulate busi- 
ness after the country has gone through one 
of the most terrific trials it has ever wit 
nessed, The introduction of the tariff sub- 
ject is entirely antagonistic to the methods 
that should be employed to advance confi- 
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dence and trade, and it would seem to us as 
though the idle men, who, in so many cases 
are suffering the severest tortures of starva- 
tion and inability to provide for their fami- 
lies, also manufacturers, mine owners and 
producers of all description, would raise 
sucha hue and cry that one immense pett- 
tion would be sent to Congress asking that 
they let the tariff alone for a short time, 
giving people an opportunity to regain the 
immense losses that have been met recently. 
‘*How much can we discourage the Ameri- 
can people ?” seems to be the thought at 
Washington, whereas nothing is needed so 
much as encouragement and confidence in 
people and our Government. 





§. M. York (Machinery and Engineering), 
Cleveland, O., writes us : 


From the extensive correspondence we 
receive, 1 think that the country is very 
hungry for goods, but profits are out of 
sight and likely to be so for some time to 
come. Parties seem to want something 
cheap or second-hand to get along with, for 
which they cannot be blamed, as every 
tendency seems to be toward lower values, 
lower wages and closer competition, and 
while it may have seemed unnecessary to 
forestall these events as the struggle must 
have come eventually, it is my opinion that 
much suffering could have been avoided by 
handling the matter with more wisdom, and 
the great shock to the industrial world and 
continued depression obviated. 

A comparison of our gross sales of 93 
shows for the past four months almost ex- 
actly one half those of ’92, which were 
about 10 per cent. greater than 91, and we 
don’t anticipate the old volume of business 
of even 91 for the coming year. A retro- 
spect would seem to show that we hardly 
appreciated our favors and growing trade 
ending last June. 





The Lodge & Shipley Machine Tool Co. 
(Engine Lathes, Drills, Turret Lathes, 
Shapers, Pulley Machinery, Cylinder Bor- 
ing Machines), Cincinnati, O., write us: 

Our business from January 1 to July 1, 
1893, showed a steady growth. The four 
months following we did little. Immediate- 
ly following the elections throughout the 
country we booked quite a number of 
orders, and although we continue to receive 
a fair number of apparently good inquiries 


_and have ‘‘ prospective customers” yet pur- 


chasers show considerable temerity in plac- 
ing orders. We continue in the same line, 
viz.,‘‘ Machinery for the rapid production 
of lathe work,” our leading machine being 
our ‘‘ Double Saddle Turret Lathe.” 

We notice some inclination of labor to 
offer for less than we have heretofore paid 
and also some change in the prices of ma- 
terial. Our shops are now running at about 
half our force of July 1st, and we anticipate 
a slow revival of trade. 





The Burr & Houston Co. (Soft Castings 
for Machinery, Electric Work, etc.), Brook- 
lyn, N. Y., write us: 


In regard to the business of 1898, we can 
only say that like every one else that we 
know of, we have suffered from the de- 
pression of business during the last six 
months. As to 1894 we can only say that 
from our standpoint we can see but little 
encouragement for the future until the 
tariff issue is settled, and not much encour- 
agement then, if the Wilson bill passes, or 
one similar to it, which will make a big cut 
at our manufacturing interests, 





E. G. Smith (Beam or Sliding Calipers, 
all sizes and styles, with or without vernier. 
Surface Gauges, Micrometers, Fine Steel 
Squares, etc.), Columbia, Pa., writes us: 


My business during the first half of 1893 a 
was encouraging, but has been falling off ~ 


until November, which I suppose was due 
to the general depression. 
my sales have been gradually improving, 
and the outlook for 1894 is very encourag- 
ing, judging from present conditions. 
While the depression lasted I added several 
new tools, such as metric micrometers, and 


metric vernier beam calipers with clamps 3 


and screw adjustment, and calipers reading 
reooth of an inch, which I heretofore only 
furnished to order ; I carry in stock and am 
now in a position to fill orders promptly. 

I have furnished, during the year, lots of 
fifty and more of my vernier calipers to 
single shops, as well as filled orders for 
colleges and manual training schools, 





Wiley & Russell Manufacturing Company ; . 


(Manufacturers of the Lightning and Green 


River Labor-saving Machinery and Tools), 4 


Greenfield, Mass., write us: 


Replying to your inquiry, business for z 


the first half of the year was as remarkabl' 
good as for the last half it was bad. Thoug 


six months have passed, it seems to us yet 
too soon to judge what the permanent ef- © 
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fects of the great collapse of June are to be. 
We are inclined to hope that when the 
shock of the panic has been recovered from, 
we may go on very much as before—that 
the stream has only been checked for a 
time. Certain itis that a manufacturer of 
tools cannot rest—being like the .snake 
whose tail must wiggle till sundown, how- 
ever much it is killed—and our orders dur- 
ing the last season, if very unsatisfactory in 
volume, have been almost as numerous and 
quite as urgent as ever. We have, more- 
over, regarded the slack time as an oppor- 
tunity to put machinery and tools in the 
best order, to sort up our stock, and to 
bring forward new attractions. Our cata- 
logue for 1894, just ready to publish, will 
show that we have used the time to good 
advantage. We have never been able to 
offer so many novelties and improvements 
in a new catalogue before, and we look for- 
ward cheerfully to the spring trade. 





J. H. Dunbar (American Packing Rings), 
Youngstown, O., writes us: 

Replying to yours of 9th inst. say that I 
cannot report the demand for my specialty 
as brisk as I could wish, but I share the 
hope of others that the future has something 
better in store for us. 

It affords me pleasure to state that my 
recent ‘‘ad” in the AMERICAN MACHINIST 
has been seen in Europe and responded to. 





G. W. Jordan (Jordan’s Improved Planer 
Chucks), Worcester, Mass , writes us: 

My trade from January 1st till July 1st 
was first-class, but from July to December 
1st it was very small, but has improved 
very much during this month. Prospects 
for 94 are good. ; 





Henry Carey Baird & Co. (Industrial Pub- 
lishers, BookseHers and Importers), Phila- 
delphia, Pa., write us: 


While 1892 was nota particularly pros- 
perous year, we have during the present 
year experienced a falling off in business, 
and do not look for any improvement what- 
ever Curing the year 1894. 

The enormous contraction of bank loans 
by the National banks between May 4 and 
October 8, 1893, of $310,709,177, resulting 
in the annihilation of deposits to the amount 
of $298,434,896, is an event of profound 
significance. It is without a parallel in the 
history of finance in the world, and bad as 
have been its results to the country, no 
other country on the face of the earth could 
have stood up under it as well as this coun- 
try hasdone. At no previous period in our 
own history could we have passed through 
this terrible ordeal without vastly greater 
disturbance and ruin than we have experi- 
enced. The coinage of silver and the issue 
of silver certificates and silver Treasury 
notes since 1878 have infused such an 
amount of vitality into the country, have 
resulted in the accumulation of so vast an 
amount of wealth (merely labor power 
utilized) that a large body of men have suc- 
ceeded in getting themselves out of debt 
and therefore beyond the possibility of ruin. 
This prevents much bankruptcy which 
would otherwise inevitably have taken 
place ; but enterpriseis largely extinguished. 

What little enterprise remains, the demo- 
cratic politicians in Congress, headed by 
Professor Wilson, propose to destroy by 
holding over the heads of the people the 
drawn sword of a British free trade tariff, 
which must, if enacted, destroy a large part 
of our industries, and reduce prices. Few 
men are likely to go into new enterprises, 
few are likely to buy and produce except 
for immediate wants at high prices when 
lower prices are inevitable. Ina word, the 
future to the American people looks dark 
indeed, and almost every one recognizes this 
fact, and such recognition must result in 
stagnation and death. 





A. T. Shoemaker (Railway Supplies and 
Equipment), New York, writes us: 


The geometric boring and turning tool 
which I am introducing here and abroad iz 
fast gaining friends by its performances in 
doing such perfect work, which it not only 
does accurately but quickly as well. 

We are getting inquiries from all quar- 
ters of the globe, and think in the near 
future the tool will be generally adopted in 
shops. 





A. D. Quint (Six Spindle Turret Drill 
Press), Hartford, Conn., writes us; 


My business, the manufacture and sale of 
the turret drill, up to the 1st of June was 
better than in 1892, since that time it has 
been quite dull, with but few domestic 
orders. My export trade has continued 
good. I have neither enlarged my works 
or made any change in the price of labor or 
product. Cost of material remains about 
the same as last year. I was an exhibitor 
at the World’s Fair, but have not yet re- 
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ceived the benefit from the exhibition that I 
expected, owing, I think, to the financial 
panic in the spring followed by the general 
depression in business. I look for better 
times after the tariff question is settled. I 
am now experimenting, and expect to bring 
out a larger size drill in which the users may 
have from two to twelve spindles or any 
number they may wish. 





The Meriden Machine Tool Co. (Forming 
Lathes and Special Machinery for Econom- 
ical Manufacturing), Meriden, Conn., write 
us: 

We were very much pushed for our form- 
ing lathes during the first half of 1893, but 
the last half has been very quiet. 

We find, however, during December a 
very noticeable increase’ in the number of 
inquiries, and this leads us to anticipate an 
improvement early in 1894. 

We added some machinery to our plant 
early in the year, and have taken advantage 
of the later dullness to improve our meth- 
ods, and get ready for the increased demand 
which we feel must come before long. 





The J. T. Case Engine Company, New 
Britain, Conn., write us: 


Notwithstanding the widespread depres- 
sion of business, the results of the year 
show a very marked increase over those of 
any previous year. 

The Case engine is rapidly making its 
way in the electrical field, possessing advan- 
tages for direct connected work which we 
believe no other engine on the market has. 
The popularity of this method of dynamo 
driving for small isolated plants, and es- 
pecially for boat work, is rapidly increasing. 

It is our intention to materially increase 
our facilities in the coming year, the first 
step being the addition of a 100 H. P. boiler 
to our steam plant; and we shall without 
doubt add considerable machinery before 
June ist. 


The Acme Machinery Company (Bolt, 
Nut and Special Machinery), Cleveland, O., 
write us: 


We were very busy during the first four 
months of the year just closing and fairly 
so until July, so that the output for the 
first half of the year was ahead of that of 
the preceding year by quite considerable. 
In the last six months however, business 
has been very dull, but the outlook now is 
a little brighter, as we are receiving more 
inquiries again, which seem to warrant the 
hope of an early change for the better. 


Philadelphia Engineering Works, Limited 
(Philadelphia Corliss Engines), Philadelphia, 
Pa , write us: 

During the first two months of this year 
we were fortunate enough to secure orders 
amounting to three-quarters of the total 
business we did the previous year, and from 
indications we felt assured of a very large 
year’s business. During the succeeding 
three or four months, up to the ist of June, 
our orders received were in about the same 
ratio as the first two months. The general 
depression, which swept the entire country 
however, resulted in our failing to secure 
orders of any consequence, In fact we se- 
cured but little work during July, August 
and September. Probably 10 per cent of 
what we formerly secured. 

Duriog this period, however, we have 
made a number of improvements in our 
works, getting up special tools for the more 
efficient and economical production of our 
machinery. 

At the present time we have inquiries for 
quite a considerable amount of work, which 
will undoubtedly materialize about the 1st 
of January. The indications are that we 
will have a fair volume of trade at low 
prices. The strong competition brought 
about by this depression has induced us to 
make a reduction in the price of machinery, 
which, in part, is made up by reductions 
made in our working force, materials which 
are required, etc. 





Joseph Dixon Crucible Co. (Crucibles, 
Graphite Paint, Pencils, Lubricants, etc.), 
Jersey City, N. J., write us: 

The first half of 1893, was the best season 
the Dixon Company ever had. The suc- 
ceeding five and a half months have been as 
bad as the first six months were good. 

Since tbe first of July in common with the 
rest of the business world, falling off sales, 
increased bad debts, slow collections, keen 
competition, keener than ever for what lit- 
tle business was left. 

The outlook does not promise a quick re- 
covery. Retrenchment is the order of the 
day and the spirit of economy is on the 
whole people. Not before ’95 and ’96 will 
this seriously change. 





Many letters stand over, to appear neat week. 


with coils of wire. 
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Practical Telephones Soon Free. 





By S. W. Batca. 


* 


The wise operation of our country’s pat- 
ent laws will this month make practical 
telephones free from patent monopoly. The 
broad patent to Alexander Graham Bell on 
the method of transmitting speech by elec- 
trical action ceased to exist in April of last 
year. It was illustrated by an apparatus 
that was not well suited to the transmission 
of speech, and consequently when the 
monopoly granted by the patent expired, 
this original construction did not come into 
use, and so, while in theory the broad 
monopoly then ceased, yet since all practical 
forms were still covered by later patents, no 
practical public gain resulted. 

Bell led all others in the task of devising 
@ practical form for the telephone, and dis- 
closed the results of his invention in United 
States Patent No. 186,787, on January 30, 
1877. His apparatus consisted simply in 
two mechanical structures, just alike, one 
being at one end of a circuit, and the other 
at the other end. Their construction was 
essentially the same as the ear-pieces of the 
present telephones, with which every one is 
familiar. As then suggested, however, it 
was proposed that the same instruments be 
employed both to convert sound waves into 
electric waves, and to change the electric 
waves back into sound waves; that is, both 
to speak into and to listen at instead of for 
the latter purpose merely, as at present 
usually employed. 

The accompanying drawing shows the 
apparatus as it is illustrated in Bell’s second 
patent. Inits combination of the diaphragm 
A, coil G, and permanent magnet 7, no 
change has been made after seventeen years’ 
experience, and the main difference to be 
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's Second Invention 
in Electric Telephony 


noted between the form given in the patent 
and the receiver as now constructed, is in 
the change of the outer casing to the pres- 
ent slender form. In the original patent 
a@ magnet that was horseshoe in form was 
also shown. It presented two poles to the 
diaphragm, and each of these was provided 
In the drawing here 
reproduced the form with one pole and colj 
is illustrated. The horseshoe form is gen- 
erally conceded to be superior magnetically, 
and is, therefore, quite likely to come into 
use in the future, although for use in con- 
nection with the carbon transmitter the 
simpler single-pole form has been preferred 
by the Bell Telephone Company. 

The patent for this invention, like all 
others, isa compact between the people of 
the United States and the inventor, by 
which he has, on the one hand, produced 
and disclosed something of use, which, but 
for his thought and labor, would have re- 
mained unknown. The agreement on the 
part of the Government is to assist the in- 
ventor in preventing all others from com- 
peting against him in the manufacture, use, 
and sale of his invention anywhere in the 
territory of the United States during a 
period of seventeen years. Aside from any 
such agreement, this right is unquestionably 
the inventor’s privilege to maintain by keep- 
ing his invention a secret. Having pro- 
duced it by the exercise of the divine 
faculty of invention, he has become pos- 
sessed of a species of property hitherto 
unknown, and, if it does not become the 
independent invention of another, by keep- 
ing it to himself he will be its undisputed 
possessor as long ashe lives, and generations 
after him, to whom the idea may be given 
or sold, can by maintaining secrecy continue 
the monopoly. 

The compact which the Government makes 
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with the inventor is a tender for seventeen 
years of the services of the law to -restrict 
the enjoyment of the invention to the in- 
ventor, and those to whom he may assign it, 
while he enjoys it openly and as he could 
have done of his own motion by keeping it 
@ secret. 

In exchange for this exclusive grant the 
inventor must make public the invention to 
which it is to apply, so that when the pat- 
ent term is over the invention will thence- 
forth belong to the public. 

This patent protection on the magnetic 
telephone, having commenced to run on 
January 30, 1877, will cease on January 30, 
1894, and the rights, which prior to this 
latter date belong to the owner of the pat- 
ent, will thenceforth be the rights of the 
public. They are now the property of the 
American Bell Telephone Company, and its 
ownership of them is asserted in an adver- 
tisement which it keeps standing in a 
scientific publication. 

In it the following definition concerning 
this patent, which is about to expire, is 
quoted from the Supreme Court of the 
United States : 

‘‘The patent itself is for the mechanical 
structure of an electric telephone to be used 
to produce the electrical action on which 
the first patent rests. The third claim is 
for the use in such instruments of a dia- 
phragm made of flatiron or steel, or other 
material capable of inductive action; the 
fifth, of a permanent magnet as described, 
with a coil upon the end or ends next to the 
plate; the sixth, of a sounding box as de- 
scribed, the seventh of a speaking or hear- 
ing tube, as described, for conveying the 
sound; and the eighth, of a permanent mag- 


net and plate combined. The claim is not 


for these several things in and of them- 
selves, but for an electric telephone in the 
construction of which these things, or any 
of them, are used.” 

This invention has proved an essential . 
feature of every successful electric tele- 
phone system that the combined inventive 
genius of the world has succeeded in devis- 
ing and extensively exploiting. Its im- 
portance to the Bell Telephone Company is 
well shown by the above quotation from the 
Supreme Court, and this importance is par- 
ticularly interesting just now to the public, 
since it is to become, on the thirtieth of this 
month, the joint possession of all the people 
of the United States, and practical tele- 
phones will be free. 

The expiration of this patent probably 
will not open to unrestrained public use, 
telephones that are much in advance of the 
stage of development represented by the 
instruments described in the patent, and 
they will hardly be serviceable for com- 
munication between one town and another, 
but for the short distances over which the 
great bulk of telephoning is carried on, they 
will be of practical service. Every one will 
then be at liberty to put up private lines 
connecting his home with any one of his 
neighbors or his place of business, if it is 
not far away, and the total expense for 
instruments that will be his for all time 
need not exceed the present rate of tele- 
phone rentals for ten duys in the city of 
New York. Of course such a telephone 
would not be one over which messages 
could be sent in a whisper; it would not 
include the service of a vast army of 
“hello” girls ready day and night to con- . 
nect your telephone in an instant with any 
one of fifty thousand other telephones from 
Massachusetts to Wisconsin, and the tele- 
phone on account of existing patents would 
necessarily have to do without some other 
conveniences to which telephone users are 
accustomed. However, on and after the 
thirtieth of this month the public will be 
free to make use and vend, and there will, 
without doubt, be many that will be ready 
to sell telephones that will, in a large meas- 
ure, answer the public needs, 

In so doing, however, it will be necessary 
to avoid the use of all telephone accessories 
which have been added to this invention of 
Bell’s; and which are the subject of patents 
belonging to the Bell Telephone Company 
that have still several yearsto run. These 
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are patents for various ways in which the 
connections are automatically changed be- 
tween the telephone and the signaling ap- 
paratus; patents for transmitters that mag- 
nify the electrical waves, and patents for 
the construction of telephone exchanges. 
These are mostly owned by the American 
Bell Telephone Company, which will doubt- 
less enforce all the rights that their patents 
confer. 

In devising a telephone line that will in- 
fringe no patents, those on telephone ex- 
changes will not need to be considered if 
two parties only are to be connected. By 
using only the ear-piece to speak into, and 
using no description of transmitter that will 
increase the sound, will probably be the 
only way to avoid the Jawsuit which the 
Telephone Company threaten to bring if 
their patents are infringed. It will also be 
necessary to do without the automatic 
switch of the Bell telephone, and if there is 
any automatic switch that can be used in its 
place, it will doubtless be proven only at 
the expense of a lawsuit against some one. 

It is very necessary to have a call bell in 
conjunction with the telephone, so that a 
person at either end can attract attention at 
the other end. This may be operated by a 
current from a battery over wires inde- 
pendent from the wires connecting the 
telephones, and a switch avoided. But it 
may be desirable to call and telephone over 
the same wire in order to save the cost of 
an extra line, but if this is done, and the 
telephones and call bells are connected in 
the same circuit, the telephones will offer 
needless resistance to the current that is 
sent to ring the call bells, thereby requiring 
extra batteries, and the call bells by their 
resistance will diminish the telephone cur- 
rents. This can be avoided by connecting 
only one of these at a time at each end of 
the line by a switch. There is one great 
drawback to the use of a switch, and that 
is that it may be left wrong, and many 
ways have been devised and patented to 
prevent it. These are patents for operating 
the switch by the weight of the receiver ; 
patents for pushing over the switch in 
hanging up the instrument; patents for 
switches mounted on the ear-piece, and 
turned by gravity accordingly as it is held 
horizontally to the ear or hung up vertically. 
Whetherany automatic switch will be discov- 
ered and brought forward, therefore, remains 
to be seen, but it doubtless will, if such a 
switch is found to be possible in any form 
not already patented. 

—____ > _—__—__- 
Beader, or Device for Forming Beads 
in Molds. 





The accompanying illustrations show a 
device and its details for forming beads in 
molds, recently brought out by T. F. Har- 
ris, Bessemer, Ala. Its construction is very 
simple, as will be seen by the following 
description. The mold / is shown as rest- 
ing on the chill plate C ; the latter is bored 
to receive the toggle joint ¢, links a, and 
the crank plate B ; the sleeve of the latter 
turns in the guide plate G ; through this 
sleeve the square shaft d slides. The rollers 
r r turn on the pivots p p, which are shrunk 
in the outer ends of the toggle joint; the 
center of the latter is connected to; the 
square shaft d. 

When the beader is to be put in operation, 
the handle H, and consequently the shaft 
connected to it, is pushed upwards, thereby 
placing the rollers in the position as indi- 
cated by the! full lines, then by giving the 
handle two or three revolutions, the bead in 
the mold will be formed. When the beader 
isto be removed, the handle H is drawn 
down, and the rollers assume the position 
as shown by the dotted lines. 

This tool will undoubtedly be found very 
useful in foundries where water pipes, gas 
pipes, etc., are cast. 

——_——_~gp>e——__—_- 

This is the way a New York reporter an- 
nounces a smoky chimney: ‘‘ As a matter 
of fact the smoke was there before the ob- 
server putit down. It started early in the 
day and continued until darkness hid it. 
In the afternoon its tail was dangling around 
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the northern end of the Post Office, and 
switching itself back and forth in a saucy 
fashion as though inviting the Mayor to 
come out and see how much the steam com- 
pany cared for the city authorities.” 
_————-- ope  ——— - 
LETTERS FROM PRACTICAL MEN. 





Limiting the Time a Boller Should Be 
Used. 
Editor American Machinist : 

At the November meeting of the Ameri- 
can Society of Mechanical Engineers, in 
1881, at_the Turf Club Theatre, New York 
City, the writer read a paper entitled ‘‘ The 
Lifetime or Age of Steam Boilers.” (See 
volume 2, pages 503-524 Transactions Am- 
erican Society Mechanical Engineers.) In 
this paper the writer took the ground that a 
law should be passed limiting the maximum 
number of years during which a steam 
boiler may be used. 

A boiler near Philadelphia exploded kill- 
ing eleven persons. The boiler was twenty 
years old, and had been in use for that entire 
period, and theiron at the point of rupture 
was but three-sixteenths (0 1875) of an inch 
thick, and when new it was full one-fourth 






































ria 











MACHINIST 





established applicable alike to all boilers, and 
fixing a uniform and single term for their use, 
for the safety limit will depend on the de- 
signs, construction, quality of material and 
character of workmanship of the respective 
structures. But certainly engineering abil- 
ity, in view of known facts, is equal to the 
task of suggesting remedied legislation that 
will throw additional safeguards around 
life and property. 

I am aware that new boilers have exploded 
the cause of which would have become 
patent had proper inspections and tests been 
made. Under the strict inspection law of 
the city of Philadelphia and a time limit as 
to the use of boilers, explosions would be a 
thing of the past. It has been claimed that 
the late large adoption of water-tube boiler 
would obviate explosions, but the number 
of lives lost and destruction of property by 
this type of boiler shows fully as many 
as those of shell boilers. The ordi- 
nance department of the United States and 
the railroad companies condemn and remove 
guns, axles, etc., after a stated time, no mat- 
ter what their apparent condition may be, 
The saving in lives and repairs to vessels, 
machinery, cars and road-bed hasemphasized 
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(+ 0 257) of an inch thick. The reduction 
by wearing away from age in twenty years 
was fully one-sixteenth (— 0.0695) of an inch. 
The owners stated that 7t was thoroughly re- 
paired and inspected just before the explosion 
and pronounced all right. 

In the case of the recent Dry Dock, East 
Broadway and Battery Railway Co. boiler 
explosion, on Nov. 2d, in New York City, it 
is reasonable to assume that if such law of 
limitation had been in force such explosion 
would not bave occurred and the destruc- 
tion of life and property caused by the ex- 
plosion would have been prevented. 

The boiler above referred to was made by 
a skilled boiler constructor and no doubt 
was made of excellent material, but it had 
been in use for upwards of twenty years, 
and beyond doubt its area or thickness, con- 
sequently its strength, had been greatly re- 
duced by such protracted use, hence the ex- 
plosion. And this explosion enforces the 
argument in favor of the enactment of the 
suggested law. 

It is no answer to this to say that the en- 
actment and enforcement of such law would 
result in expense to boiler users, in view of 
the fact that the question concerns human 
life. 

I am aware that no arbitrary rule can be 


the truth of the old adage, that ‘‘an ounce 
of prevention is worth a pound of cure.” 
Iron, like man, wears away with age and 
should be placed on the retired list, the 
same as our judges and naval officers. 

In an experience of over thirty years with 


. Steam boilers, I have seen many cases where 


the slight blow of a hammer has punched a 
hole through the shell plate, which was 
found not to exceed one-sixteenth of an inch 
in thickness, when on the preceding day it 
had carried ninety pounds steam pressure to 
the square inch. Many such cases might 
be cited, tending to show how dangerous it 
is to rely upon inspection in one sense and 
how important it is to rely upon the quali- 
fied age of the boiler in the other. All in- 
telligent engineers know that constant 
pressure of any kind produces an alteration 
in the granulations of steel oriron. That 
is to say, the molecules become in a measure 
disintegrated and eventually destroyed—an 
alteration which it is [impossible to detect 
by any known test at present in use; 
such being the case beyond dispute, it is 
clear that however well cared for, at theend of 
ten (10) years a steam boiler must be consid- 
erably weaker than when first built, how- 
ever well constructed. 

It is also well known that by long use the 
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metal of a steam boiler becomes weakened 
by corrosion, which acts unevenly and in 
different parts of the structure and this de- 
terioration cannot be detected by the ordi- 
nary inspection, especially as relating to the 
elasticity of the metal. This partial disin- 
tegration of the fibers or crystala of the 
metal by the high steam pressures now gen- 
erally carried, will, independently of other 
causes of weakness, cause after a lapse of 
time such reduction of its strength as to pre- 
vent an accurate determination of whether 
or not it is in a fit condition for use. 

Therefore, it seems to me, that a law de- 
fining the number of years during which a 
steam boiler may be used, is absolutely neces- 
sary for the protection of the public, and 
especially in view of the fact of the recent 
Dry Dock, East Broadway and Battery Rail- 
way Company’s boiler explosion. 

W. Barnet LE Van. 





Milling Machine Feeds—Jumping at 
* Conclusions, 
Editor American Machinist : 

Letters and articles regarding the idea of 
running milling cutters ‘‘the other way” 
seem to be in fashion; there is one reason 
why more work can be done by this method 
that I do not remember to have seen men- 
tioned, and that is the power transmitted by 
the belt that drives the whole machine is 
applied in its most efficient form. What I 
mean by this is, that the feed belt (and most 
milling machines have a feed belt) has only 
the table to drive, or at most a very little 
more, and as 99 milling machines out of 100 
have a feed belt with only strength and 
speed enough to drive a perpetual motion 
machine under a glass case, it stands to rea- 
son that more work could be done by the 
method in question. 

But the principal reason why more work 
was produced by this method was this: The 
experiment happened to be tried on a ma- 
chine that had a coarse worm gear feed, and 
as something must be done to keep lost mo- 
tion out of the table, the man who was do- 
ing it happened to pick up a heavy weight 
and tie it on the end of a rope or some- 
thing passing over a pulley, and every time 
the poor fellow who ran the milling ma- 
chine turned the table back by hand, he 
stored up quite a little power in that weight, 
and as the worm was coarse all the weight 
power that was not needed for moving the 
table was transmitted back through the feed 
belt, and helped the main belt instead of 
drawing onit, as it would do as usually run. 
It was mighty strange under these circum- 
stances that more work should have been 
produced by the machine, wasn’t it? Then 
the man rigged up a scheme whereby the 
power to keep the table ahead of the cut by 
a belt from the spindle, same as the feed 
belt, and then found he couldn’t get any 
more work than the old way, and the same 
thing was tried on a machine having a fine 
worm feed, so fine that the angle of the 
threads came within the ‘‘angle of friction” 
(as I believe you call it), and then they 
couldn’t get as much as by the old way, 
with all the improvements left off. You see 
nobody seemed to have taken any thought 
of the poor fellow who had been breaking 
his back lifting that heavy weight all this 
time; in fact I didn’t think of him myself, 
because you see I wasn’t the one who was 
lifting the weight. 

I have come to this corclusion: When the 
cutters begin to get dull there is less power 
wastel in friction running them ‘‘the other 
way” than “‘the old way.” And that’s all 
there is to it. GREASER. 





The Hollow Fire in Blacksmithing, 
Editor American Machinist : 


I have received from a foreman black- . 


smith a letter in which is the following: 
‘Can you not give us some description of 
what is known in blacksmithing as a ‘hol- 
low fire’? I know it is used largely for 
heating large pieces of iron, but the shape 
of the fire and the method of using, I be- 
lieve, would be of great interest to many 
blacksmiths. Probably there are some of 
your able correspondents that can give 
the desired information. It is desired to use 
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the ordinary smithing coal such as Blossburg 
or Cumberland.” 

In answer to this permit me to say that 
hollow fires are in common use where an 
even heat is required. The foundation is 
laid according to the kind of tuyere used. 
In common blacksmithing the fuel is coking 
bituminous coal, ‘‘sea coal” it used to be 
called; it is now in these regions known as 
“Cumberland” or ‘‘Blossburg,” taking its 
name from the mines from which it is 
raised. With a bottom tuyere the well-wet- 
ted coal is solidly packed around the inlet, 
and the walls raised to whatever height may 
be required. It is then finished like a side 
blast. With a side blast, either from a dry 
or wet tuyere, the practice is sometimes to 
carry the fire out into the forge and let it 
get nearer the tuyere as it burns. To do 
this a round bar of iron, of suitable size and 
length, is led from the tuyere out into the 
forge and packed over avd around with 
hard-tamped wet coal. When the iron is 
pulled out the hole it leaves serves as an air 
pipe; the walls of the hollow fire are 
banked around the end of this to the desired 
size and height. The kindling may then be 
put in and the interior filled with light 
pieces of loosely coked coal to the height of 
the walls, and this serves to pack the dome- 
shaped roof of the hollow fire upon, to a 
good thickness, which will stand repairing. 
A small opening is then made in front to 
gain entrance, and the kindling lighted if it 
~hasnot been made of live coal. The fire is 
soon brought up by a moderate blast ready 
to receive the work, then the entrance may 
be picked away until it is large enough to 
take the workin. The fire is fed with coke 
previously prepared for it, although a skill- 
ful workman by adroit maneuvering will 
manage to keep his stock from running 
down. B. F. SPALDING. 


Upper Tuyeres—Burning Out Cupola 
Linings. 
Editor American Machinist : 

Mr. J. H. Whiting, in the AmmeRIcAN Ma- 
CHINIST, December 14, 1893, calls me up for 
my criticism on the question of ‘‘ upper 
tuyeres” in the article I read on “‘ center 
blast tuyeres” before the Western Foundry- 
men’s Association, October 18, 1893, pub- 
lished in the AMERICAN Macuinist, Novem- 
ber 2, 1893. Itis far from my intention to 
injure Mr. Whiting or any other cupola 
manufacturer. I simply stated my experi- 
ence and that of others in regard to ‘‘ upper 
tuyeres” burning out linings, and have 
nothing to retract from the statements there 
made. 

I never have had the opportunity to work 
or see a Whiting cupola used, but my im- 
pression formed of it from indirect sources 
lead me to think I would not class it asa 
strictly ‘‘ upper tuyere” cupola, and if Mr. 
Whiting will illustrate with ‘‘cuts” and a 
clear description of the exact construction 
of the tuyeres in his cupola, and also give 
logical reasons why the plan and principle 
of same are such as to obtain the results he 
claims, in opposition to those set forth in 
the article which he states condemns ‘‘ upper 
tuyeres” as injurious to linings, I will 
cheerfully discuss with him any points of 
value in the matter of cupola construction 
or running of same he may bring up, as 
long as the controversy can interest and be 
of value to foundrymen in general. 

A matter I would wish to have here cor- 
rected is Mr. Whiting’s comparison of the 
amount of fuel I used. If he will closely 
read the article, he will see the 3,000 pounds 
of coke on the bed was that used previous 
to the use of the ‘“‘center blast tuyere.” 
After ite adoption, we melted with 2,100 
pounds of coke on the bed, 900 pounds less 
than he stated we used, and with the 
changes and bed our saving by the use of 
the ‘‘ center blast” is about one-third of 
that when the old method was practiced. 

As regards the inconvenience of the de- 
vice in dropping, I would say it is not near 
that Mr. Whitney would wish to infer. Of 
course, any one can readily perceive it is 
not as convenient as we might wish it, but 
nevertheless, 20 minutes’ labor of two men 
will easily perform the work it may involve, 
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and if by same a firm could save from $1.00 
up to $6.00 per day in fuel, I think it would 
make the cost of additional labor of second- 
ary consideration. 

In this connection it would be interesting 
to hear from others who have had experi- 
ence in the use of upper tuyeres. 

Tuos. D. WEsT. 





Those Armor-piercing 
Chicago. 
Editor American Machinist : 

I notice in your. issue of December 2ist a 
reference by H. H. Hardinge to our armor- 
piercing projectile exhibit on the ‘‘ brick” 
battleship ‘‘ Illinois” at the World’s Fair. 
Judging by it, I consider it nothing short 
of my duty to give to AMERICAN MACHIN- 
IsT readers a little more light on this branch 
of modern ordnance. The particular pro- 
jectiles in this exhibit were taken from a 
lot we had on hand which were the results 
of numerous penetration tests at our prov- 
ing grounds. The plate was, as correctly 
stated, wrought-iron and 4 inches thick, 
but the projectiles were roughly 2} inches 
diameter (6 pounders) instead of 4 inches 
and 8, inches long instead of 10 inches, as 
stated. Brother-Hardinge must have just 
come from the Midway, if he measured 
these by eye. 

The shells had all successfully passed the 
very severe test which the United States 
Government require. This testis: A cer- 
tain per cent. of the whole lot submitted 
must penetrate a 4-inch wrought-iron plate, 
and when recovered from the sand backing 
must not show more than }-inch upset in 
length, or any cracks or defects of any 
kind. But on the other hand, when fitted 
with a base fuse and loaded with service 
powder, and fired through a 2inch oak 
plank, they must burst into many frag- 
ments, and these fragments must have a 
cone of dispersion of at least a certain angle. 
Thus the shell must be strong enough to 
penetrate nearly double its diameter of 
wrought-iron, and not show a blemish, and 
still be weak enough to break up into small 
fragments when burst. 

Another limitation of the problem is the 
fact that the length and weight are fixed. 
It is plain to see by this that quality of 
material and uniformity of manufacture 
must be of a high order. 

In testing, the Government officer selects 
10 shells from the lot of 1,000 submitted, 
and every one of these 10 must pass either 
the penetration or the bursting test success- 
fully, or the entire lot which they represent 
is rejected. 

The shell that was cut in sections to bet- 
ter show the manufacture, evidently gave a 
wrong impression. A steel casting would 
never stand the test required. The ques- 
tion to the practical mechanic who looked 
at it was, how, if the thing was not cast, 
did they bore the large hole which forms 
the chamber through the small hole in 
the base, which is the hole for the fuse? 
This certainly is a hard question to 
one who does not know the operation. It 
is really done by electrically welding two 
steel cups together, one flat-bottomed—the 
base,—and one pointed—the head. This 
union of the two cups naturally forms the 
hollow projectile. 

If Mr. Hardinge could have escaped the 
eagle eye of the marine on guard, and got 
within closer range, he would have seen the 
small burr on the inside which the weld 
left, and to show which, the shell was cut 
in sections. 

The one that had successfully penetrated 
twice is considered quite a medal, as it 
speaks well for the hardening methods em- 
ployed. Every shell has to be hardened in 
such a way that uniformity is guaranteed. 
They must be hard enough to resist a file 
from the point to where the body size com- 
mences, and gradually decrease in hardness 
from here to the base. 

If the points of these projectiles were 
dull or flattened, as is stated, it must have 
been done by the countless fingers that 
‘‘unlawfully ” tested their sharpness. What 
these poor shells had to stand in the way 
of countless repetition would dull a dia- 


Projectiles at 


MACHINIST 


mond, however. I sawin the neighbor- 
hood of 500. people pass our exhibit; and 
I am prepared to take a double distilled 
oath that 490 of them asked the man next 
him ‘‘ how he would like to get hit with 
one of them?” One collarless individual in 





Fricrion TURRET DRILL PRESS. 


homespun, presumably from somewhere 
back of the Rockies, discredited the state- 
ment, as he understood it, that we had ,“‘ hit 
the same hole twice.” 

Comparing the modern armor-piercing 
projectile, either large or small caliber, with 
the proverbial candle and the 4-inch pine 
board is hardly fair. H. P. Maxim, 

American Projectile Co. 
———_ > —__—_ 
Jobbing Gear-cutting Machine. 





The accompanying illustration is of a 
machine designed especially for that class of 
gear cutting in which there are perhaps one, 


JOBBING GEAR-CUTTING MACHINE. 


or at most only a few gears of a kind to be 
cut at one setting of the machine, and where, 
consequently, the prime requisite is a sim- 
ple, easily adjusted and quickly manipulated 
machine. 

The blank to be cut is placed upon an™ar- 
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. bor at the upper end of the index spindle, 
and the cutter is made to travel at any re- 
quired angle to suit bevel or spur gears by 
adjustment of the slide upon the knee. 

The index wheel is a spur gear equal in 
diameter to the full capacity of the machine 
(an important point), and the spacer is a 
simple crank with gearing, easily and quick- 
ly handled and provided with a graduated 
index for widening spaces and for fine di- 
viding. By this index odd and unusual 
work is easily managed. 

The spacer may also be very readily freed 
from the master wheel, and then the index 
spindle may be revolved rapidly enough to 
see that a blank is true upon it before cut- 
ting. 

The spacer is locked firmly at each tooth 
and thus a fruitful source of ‘‘creeping” and 
errors in spacing is avoided. 

There is an index for depthing the cutter 
in the work, and the quadrant is graduated 
for setting for bevel gears. 

Toe capacity of the machine is to cut 
gears up to 24” diameter. It is made by 
George B. Grant, Lexington, Mass. 

——_-4p>e+—____ 

Those interested may get by writing to 
Edward H. Wahl, Secretary Franklin Insti- 
tute, Philadelphia, Pa., full directions as 
to the steps necessary to be taken for hav- 
ing inventions, discoveries and meritorious 
work examined with a view to competing for 
premiums and medals offered through the 
society by different benevolent gentlemen. 

as 


Friction Driven Turret Drill Press. 








‘We illustrated and described a short time 
ago a friction driven drill press made by 
the Stover Novelty Works, of Freeport, IIl., 
which drill press is so arranged that the 
driving power is proportioned to the size of 
drill being used, this resulting from the 
fact that the driving disk moves to or from 
the center of the driven disk to alter the 
speed, and also that the spindle thrust is 
taken by the friction disks instead of by 
collars, the pressure with which the two 
disks are forced into contact being therefore 
somewhat proportional to the size of drill 
in use, other things being equal. Another 
result of this arrangement is that when not 
in use the pressure is relieved to such ex- 
tent that the spindle automatically stops. 
Tn the present machine the above features 
are retained and a turret as shown is added, 
which may have four, five or six spindles as 
may be desired, these being made to revolve 
only as they come into 
position by the revo- 
lution of the turret. 

The capacity of the 
machine is to drill 
holes from the smallest 
to # diameter at the 
center of a 10” circle. 
The greatest height 
from platen to spindles 
is 824”; diameter of 
column, 32"; diameter 
of spindle, {"; size of 
table, 9x11". Spin. 
dles are fitted for No. 
1 Morse taper. 

——_ ee ——__— 

He Had Traveled. 





“Now,” said the in- — 
trepid explorer after 
he had shown the guile- 
less native the inside 
workings of the brass 
watch and had noted 
his naive wonder at the 
mysteries of the me- 
chanism, ‘‘I willlet you 
have one of these for 
two tusks, Then you 
can be the envy of the 
whole tribe.” The nat- 
ive gentleman yawned, 

“I traded a second-hand war club for a 
bushel of those things when I was at the 
World’s Fair last summer;” said he, ‘‘and 
there was not a one of them that ran for 
more than a week. Got any chewin’ about 
your clothes?” —Jndianapolis Journal, 
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Our Letters from Manufacturers, 





In accordance with our usual custom, we 
publish in this, the first issue of the year, a 
number of letters from leading manufactur- 
ers in various machinery lines, setting forth 
the state of trade in their lines, and shall 
follow with as many more next week. 
These letters are*not so generally hopeful 
as in previous years. Most of them tell of 
excellent business for the first six months 
of the year, followed by a falling off during 
the last six months, the opinions as to the 
cause of this being quite generally stated 
by the writers. Some of the letters refer to 
a gradual tendency towards recovery, which 
is encouraging. Of course there will be 
improvement, the only question is, how 
rapid it will be? There is,-on the whole, 
but little manufactured stock on hand, and 
the country cannot always go on without 
buying. We commend these letters to the 
attention of our readers. 





- — 
“A Neglected Duty.” 


Under the above title the Railroad Gazette 
reads a lecture to the American Soctety of 
Mechanical Engineers for deciding that it 
was not expedient for the society to go into 
the matter of testing and deciding upon the 
relative economy of compound and simple 
locomotives. In the course of this lecture 
it is declared in effect that the society does 
not pay sufficient attention to railroad mat- 
ters as is shown by the fact that: 

For the last three years only about 53 
per cent. of the papers or communications 
have related to strictly railroad work, al- 
though the individual horse-power of many 
locomotives is as great as 1,000, and the 
combined horse power of the locomotives of 
this country is greater than the combined 
horse power used for all other purposes. 
More than this, locomotive design and 
manufacture, the laying out of railro.d 
shops and the construction of cars, cranes, 
signals and special mechanical appliances 
used on railroads, require the highest order 
of mechanical engineering talent. Note 
also the great variety of engineering labora- 
tory and dynamometer work that has been 
published only in the technical papers, and 
has not appeared in the proceedings of the 
American Society of Mechanical Engineers. 

It is not to be wondered at that railroad 
men have formed their own societies, and 
that the railroad clubs are to day doing a 
work that would otherwise have been done 
by the engineering societies had they given 
railroad mechanical engineering the atten- 
tion and consideration which it deserves. In 
a comparison of this kind the American So- 
ciety of Civil Engineers stands out with 
great prominence. Its proceedings have 
recorded very much of the important railroad 
civil engineering work that has been done. 
Thirty per cent. of its papers for the past 
three years have been on strictly railroad 
subjects. So long as the American Society 
of Mechanical Engineers maintains its pres- 
ent apathy toward railroad mechanical en- 
gineering, that important branch will con- 
tinue to be best set forth and expounded in 
the technical railroad journals. Perhaps 
eventually the railroad clubs will become a 
strong engineering association; at least this 
is now indicated by the present plan which 
they have of joint action and interchange of 
proceedings. 

The A. 8. M. E. had at the time of publi- 
cation of its last catalogue 1,555 members. 
Of these 49—or a little over 3 per cent.— 
are connected with railroads in some capaci- 
ty, the Pennsylvania road being by far the 
most fully represented, while other great 
systems and most of the smaller ones are 
entirely unrepresented in the membership. 
This being the case, how does our contem- 
porary arrive at the that the 
society ought to pay more attention to rail- 
road matters ? What has the ‘individual 
” or the combined horse power 
of locomotives to do with the matter? Is 
it not the interest of members rather than 
the individual or combined magnitude of 
classes of machines that determines the 
character of the matter brought before tech- 
nical and scientific societies ? 

During the thirteen years covered by 
the published volumes of the A. 8S. M. E., 
431 formal professional papers were pre- 
at its meetings; of these 15, or 
about 34 per cent. relate directly to railroad 
matters, and of these 15 papers not one-third 
contributed by members connected 
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with railroads. Wedo not see how an in- 
dictment can be brought against a society 
on the basis of what is or what is not pre- 
sented at its meetings. For what is pre- 
sented at such meetings must depend upon 
the members themselves, and is generally 
supposed to represent what they are inter- 
ested in, except so far as the representative 
character is modified by lack of opportunity 
by the members to prepare and present 
papers; a lack which we are quite sure does 
not come from any obstacle presented by 
the A. S. M. E,, or its officers. It is the 
custom of the secretary of that society to 
invite members to present papers pertaining 
to work in which they are especially inter- 
ested. Railroad men, as well as others, have 
received these invitations, and our figures 
show to what extent they have responded. 
We do not in the least blame them for not 
responding more fully; we think they have 
a perfect right to follow their own judg- 
ment and inclination in the matter, but we 
also think that no one assuming to speak 
especially for them has any ground what- 
ever for blaming other members not rail- 
road men, or the society itself, for not 
providing a larger fund of information on 
railroad subjects. 

The fact is, however, that a very large 
proportion of the data and information pre- 
sented by other members in papers and in 
discussion can be and actually is used in 
connection with railroad work, though since 
it pertains just as much to other branches 
of mechanical engineering, it is not and 
should not be classed as railroad matter. 





And so far as comparisons with the 
American Society of Civil Engineers go, it 
is very easy to account for its greater pro- 
portion of matter relating to railroad work 
when we consider what a very large pro- 
portion of the work of civil engineering in 
this country consists in that which is con- 
nected with the construction and mainte 
nance of railroads—probably more than 30 
per cent. And it is in every way better 
that this matter should be presented and 
discussed in a separate society whose mem- 
bers are especially interested in it. 


As to the decision of ‘‘ those who guide 
the American Society of Mechanical Engi- 
neers” not to appoint a committee to test 
and decide relative merits of simple and 
compound locomotives, we think the deci- 
sion is a wise one. 

Any member of the society who has had 
experience in either building or operating 
compound locomotives would, we all know, 
be warmly welcomed at any meeting of the 
society with a paper giving information 
relating to that experience. This, by dis- 
cussion and comparison with other similar 
matter, would go to form a mass of in- 
formation from which railroad men could 
get far more of practical value than they 
could ever hope to get from the report of a 
committee especially detailed to make a 
comparative test, which, unless it involved 
expense, would be incomplete 
and inconclusive for the purposes of a rail- 
road official trying to decide whether for 
his particular road and service he should 
buy simple or compound locomotives. 

Let, for instance, the master mechanic of 
the Central Railroad of New Jersey present 
a paper giving in detail the reasons why the 
Royal Blue trains were formerly pulled to 
and from New York by four-cylinder com- 
pounds, and why the latest machines de- 
signed and built for that service came from 
the same builders but are simple locomotives, 

Then let the designer of the compounds in 
question present a paper explaining why 
the compounds were best for that service— 
his not being a member of the society 
would make no difference—both these papers 
you may be sure would be welcome, and 
would undoubtedly be discussed by men 
thoroughly competent to dissect them; they 
would make ‘‘mighty interesting reading,” 
and, with the discussion, would contribute 
to the solution of the problem of relative 
economy, although they would by no means 
settle this question any more than a formal 
test by a committee would settle it, 


enormous 
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And supposing such a test to be made t 
and at the expense of the society ; then hoy 
could it refuse to test and certify to th 
relative merits of different makes of steel] 
twist drills, ete, that are also importan 
questions for mechanical engineers? Th: 
fact is that the A. S. M. E. was not organ 
ized to maintain a free bureau of tests, but 
is simply a convenient channel for exchang: 
of experience and thought by members upo: 
matters of interest tothem. If the society 
could test and such matters as 
the relative merits of different machines 
and others things used in mechanical engi 
neering, and should choose to 
would for not 
interest of engineers to support it. 


decide all 


do so, it 


obvious reasons be to th 


The Effect of Water in Steam. 


An editorial writer in 7’): 
Record takes exceptions to the conclusions 
of Professor Carpenter’s paper read at the 
recent meeting of the American Society of 
Mechanical Engineers on ‘Experimental 
Determination of the Effect of Water in 
Steam on the Economy of the Steam En 
gine,” which was briefly summarized in ow 
issue of December 14th. 
says: 

As to the tests under consideration, they 
were made upon an engine which developed, 
as a maximum, only 87 indicated horse- 
power, the dimensions of the cylinder being 
6 inches diameter and 8 inches stroke. Z 

These tests may be reliable as indicating 
the effect produced on a particular engine 
which was tried, but they certainly cannot 
be held as a fair indication of the effect of 
moisture in steam in general. We have 
taken the trouble to analyze the diagrams 
which are submitted with the paper, and we 
find that the steam shown at the cut-off is 
only 60 per cent. of the actual consumption 
while at the release it rises to some 85 per 
cent. of the quantity used, taking the case 
where the moisture was 0 9 per cent. There 
is evidence, therefore, in these diagrams of 
an excessive amount of re evaporation, or 
some other action having the same effect, 
upon the expansion line. The engine was 
already suffering apparently from conden- 
sation, a condition wuich 1s generally found 
in engines of small size. The addition of 
more water to the steam already overloaded 
in the cylinder could not be expected to 
produce the effect that it would in a case 
where the action of the steam conformed 
more closely to the laws of economical en- 
gines which occurs in cylinders of large 
size. 

These results do not conform to the gen 
eral belief among engineers that wet steam 
is a disadvantage, and the tests reported in 
reality prove nothing. 


, . ° 
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Our contemporary 


As we understand the matter Professor 
Carpenter's paper was important not in the 
way of presenting new ideas on the subject 
but in confirming, so far as possible in a 
test of one engine, opinions very generally 
entertained by engineers. Twenty years 
ago Mr. Charles T. Porter, writing on this 
subject, said: 

But if the condensation of dry entering 
steam goes on increasing so long ag the 
cylinder can, during the expansion and re- 
turn stroke, re-evaporate the water formed 
as it certainly must do, it does not appear 
how water contained in the steam and 
diffused as a cloud through it can increase 
this action materially; and so it would 
seem that the loss occasioned thereby is 
mostly that of the heat carried away from 
the boiler by the useless water, 

This we believe has been, practically, the 
opinion of engineers for some years, but 
actual tests such as Professor Carpenter's 
paper referred to are important as tending 
to dispel doubt. 

So far as the particular engine used for 
the purpose of making the tests “suffering 
apparently from condensation,” that is ex- 
actly the case with any engine, large or 
small, using dry (anhydrous) steam, or even 
steam considerably superheated, and we 
cannot see that the size of the cylinder had 
very much to do with the question at issue, 
an opinion which seems to be borne out by 
the statement of Professor Jacobus that 
both he and Professor Denton had made 
similar tests on (presumably) larger engines 
with results substantially the same as those 
stated by Professor Carpenter. 

As to the difference between steam at cut- 
off and release, this we should say does not 
in any way discredit the conclusions ar- 
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rived at and stated in the paper. There is 
always in engines operated under similar 
conditions a discrepancy in this respect 
valves and piston being tight) and whether 
this is a little greater or less seems to be 
rather immaterial. 

We quite agree with our contemporary 
that the tests ‘‘prove nothing.” A hundred 
tests on as many different engines could 
hardly be said to prove anything. But as 
testimony in such cases is, of necessity, 
usually considered we should say that this 
was very fairly conclusive, and confirmatory 
of the opinion of Mr. Porter as intimated 
the quotation above given. 

We do not understand that any engineer 
ever claimed that the use of wet steam was 
not disadvantageous, and Professor Car- 
penter was by no means advocating the use 
of wet steam. 

ee = 
Monthly Meeting of Engineers. 

In our issue oe last wack we gave, by 
mistake, the wrong date for the first month- 
ly meeting of mechanical engineers for in- 
formal discussion of engineering topics. 
The meeting will be on Wednesday evening, 
January 10th, at the rooms of the society, 
No. 12 West 31st Street. 


=e PIONS ino 
ES AInswWERs. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. 
communication, they should be written on a separate 
sheet. 








Found 


If questions are enclosed with a business 





(1) M. R, Huntingdon, Pa., writes: 
Please give me a rule for computing the 
horse-power of an engine when tested with 
a brake. I have looked over your back 
nuinbers, but canuot findit. .A.—In answer 
to Question 155 in our issue of April 14, 1892, 
you will find this subject thoroughly ex 
plained and illustrated. 


(2) T., ——, asks: If I have a square 
thread, six, eight, or any number of threads 
to the inch, how am I to know the width of 
tool to use? A.—Usually square threads 
are made with thread and space about equal, 
so that a tool for six threads per inch will 
be 75" wide, eight per inch, ;';" wide, etc. 
Of course such allowance may be made for 
fit as circumstances call for. 


(3) 8S. F. B., ——, asks: Will you 
mega tell me how to straighten a stay bolt 
tap after being hardened? 1.—Scour it 
clean so that you can “‘ watch the color 
run” upon it. Then bring it nearly or 
quite up to the heat to which it was brought 
in drawing the temper originally. While 
at this heat straighten it, which can then be 
done without much trouble. 


(4) M. V. M., ——, writes: I am 
running a new Pond lathe with taper spin 
dle bearings. I wish to know how to take 
up wear in boxes, 7. ¢., which way to turn 
the collars on the back and front of the 
boxes? A.—In this lathe the spindle bear 
ings are cylindrical, but the boxes are 
tapered outside, and are closed upon the 
spindle by slacking the threaded collar at 
the large end, and tightening the o p posite 
one. The threads are right-hand. 


(5) 3. A. O., -, asks: Will you please 
inform me of the best way of hardening 
pieces that have — flanges on them to 
prevent cracking? . ~-We a of no 
way of entirely SP trouble from this 
cause. It is usually best to avoid having 
heavy sections and thin flanges on the 
same piece, but when this is impossible, then 
dip them if possible, so that the heavier parts 
are cooled and fully shrunk while the thin 
parts are still hot and can yield, then dip the 
thin portion. 


(6) H. W., ——, writes: Please give 
me the best method of cutting a spiral mill 
ing cutter in a duplex milling machine, I 
have away to revolve the work, but not 
a way torun the cutter atan angle to suit 
the spiral, as we cannot swivel the table ? 
4.—We know of no way of doing this work 
unless in some way the feed motion can be 
made to take place at the proper angle to 
the cutter arbor. It may be possible to 
arrange the machine in some way to accom- 
plish this, but we are unable to suggest a 
method, especially as we are unacquainted 
with the construction of the machine, 


AMERICAN 


(7) G. W. K., Altoona. Pa., writes: Would 
you kindly inform me what is a right-hand 
diamond point lathe tool, and why it is 
called a right hand tool? There is a dis- 
pute among the foremen in regard to this. 
A.—A right hand diamond point tool is one 
that is fed tothe left when in the lathe. We 
do not know the origin of the designations of 
right and left-hand tools, but think that all 
the more commonly used tools were origi 
nally called right-hand to distinguish them 
from the less frequently used ones, the latter 
being called left-hand for want of a better 
name perhaps. 


(8) G@. W. B., , writes: I have been 
making a fencing foil but am unable to 
harden and temper it satisfactorily, 4 
without much springing. Please inform 
me how to doit? .4.—You must first have 
a fire long enough to heat the entire foil at 
once and in order to secure this it will 
probably be necessary to construct some 
sort of muffle out of fire brick or sheet-iron. 
Be sure to secure a uniform heat through- 
out the length of the foil and then dip it 
vertically into the water. If then upon 
examination it is found to be sprung, 
straighten it while drawing the temper and 
when at nearly or quite the maximum 
drawing heat. 


(9) ‘*‘ A Subscriber 
asks: What liquid may be used to advan 
tage on turret tools when performing the 
operations of drilling, reaming, milling and 
screw cutting on soft steel forgings. in fact 
all operations usually performed with such 
machinery ? Is there any one liquid or 
mixture that may be used for all these 
operations on steel that will enable the ma 
chine to turn out the maximum quantity of 
good work ? A.—There is such a liquid, 
and that is lard oil. Nothing has been 
found that equals this, and if a centrifugal 
extractor be used for recovering the oil 
from the chip, it is usually, all things con- 
sidered, much the most economical, espe 
cially where the grade of work done re 
quires that the tools be kept in prime con 
dition at all times. 

(10) F. X. D., Quebec, Canada, writes : 
Tam called upon to repair a steamboat en 
gine, the trouble is that of a poor vacuum ; 
there is no leak about the connections, the 
circulating pump and all passages are large 
enough. The outlet for the water of con 
densation from the condenser is about 6 
feet lower than the air-pump inlet’ I think 
the trouble is there, due to the head of the 
water, and the vacuum is poor in propor 
tion to that head of water remaining be 
tween the condenser and the air pump. 
Please give your advice? A.—The unsatis 
factory vacuum is due to the head of water 
remaining between the condenser and the 
air-pump; this will be evident from the fact 
that the pressure which supports this head 
of water must be the pressure in the con 
denser, and this, of course, will reduce the 
vacuum The condenser and air- pump 
should be brought near to a level. or better 
still, the air-pump inlet should be a little 
below the outlet of the condenser 


(11) M. R., Cleveland, O., asks: What is 
a good rule for calculating the size and num 
ber of balls to use in ball bearings, taking 
into account the speed and pressure on the 
bearing? A.—The few experiments made 
with ball bearings, and the data obtaina 
ble relating to them, are not suflicient 
to give any rules for designing them. 
The custom is to compute the size of an 
ordinary bearing for given conditions, 
and then put in as many balls as the bear 
ing will admit. The size of balls vary from 

to { inch in diameter according to the 
diameter of the journal; the selection of the 
proper size of balls depends much on the 
judgment of the designer; there should be 
as many points of contact as possible be 
tween the journal and bearing, and there 
fore balls of small diameter are generally 


Boston, Mass., 


selected. 2 What is the limit of useful 
ness in speed and pressure beyond which 
ball bearings should not be used? { So 


far experience has shown no other limit 
than that which limits ordinary bearings 


3. I[ow would you modify the rules for 
roller bearings? 1 We should not make 
any modification, but proceed as stated 
above. 


(12) L., Chatham, Ont., asks | ‘ 
rule forcutting fractional threadson the lathe? 
{.—In the case of fractional threads gears 
can be selected for them by the use of the 
ordinary rules for whole numbers, if we first 
reduce the number of threads to be cut and 
the number on the lead-screw to the same 
terms. For instance, suppose we have to 
cut a screw with 44 threads per inch and 
our lead-screw is 3 threads per inch, 4 
' and 8 5 We now have two common 
fractions having the same denominator 
(2), and their numerators (9 and 6) 
are in the same ratio to each other as 
14 and 8, the number of thre ids per inch of 
screw to becut and lead sere Ww, respective ly 
Now the gears called for will be in the 
same ratio (9 to 6), and m iltiplying both 
these numbers by the same number will 
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give the required gears. Multiplying by 6, 
we have 54 and 36 for the gears; multiply 
ing by 7 we have 63 and 42, ete. A graphic 
method by W.H. Croker will be found in 
our issue of November 9, 1893, and an elab- 
orate method of calculation especially de 
signed for the nearest approximation in the 
case of fractions with large denominators, 
by Geo. B. Grant, in issue of April 9, 1891. 


(18) A. F., Philadelphia, Pa., writes: 
Kindly inform me as to what determines 
the size of a boiler?) A.—The size of boiler 
is determined by the amount of water which 
is to be evaporated in a given time. After 
this has been established the amount of 
coal to be burnt can be determined and from 
this the grate and heating surface are com- 
puted as ong in answer to 246 in our 
issue of June 13, 1889; and alsoin an article 
relating to p ft er small upright boilers 
in our issue of March 27, 1890. 2. What 
factor of safety is used? A.—A so called 
factor of safety of 6 is generally used, that 
is to say, the stress in the plates due to the 
steam pressure is not allowed to exceed | of 
the ultimate tensile strength of the plate. 
Since the riveted joints are considerably 
weaker than the solid plate, the real factor 
of safety is less, and in some cases much 
less than 6. 3. To what pressure are boil- 
ers tested above their working pressure? 
A.—The test pressure is usually equal to 
14 times the highest working pressure above 
the atmospheric pressure. 4. There is an 
idea among my acquaintances that a pound 
of water pressure equals a certain number 
of pounds of steam pressure. I hold that a 
pound of pressure is a pound whether steam 
or water is used. We depend on your 
answer for the settlement of these conten 
tions. .4.—You are right, there is no differ- 
ence between the intensity of steam press- 
ure and water pressure. 


(14) Il. H. G., Southington, Conn., asks: 
Is the angle of the spiral in all threads the 
same ? For example, 80 threads have a pitch 
of 5°; have all other threads the same 
angle ? If not, then what is the angle of 16, 
18, 24 and 82 threads per inch? A.—The 
angle of the spiral depends upon the rela 
tion between pitch and diameter of screw. 
It is not correct to say that 80 threads per 
inch gives 5° angle of spiral, because it will 
give this angle on only one size of screw, 
and the angle will be less on all screws of 
the same pitch larger in diameter, and greater 
on those smaller in diameter. The rule for 
computing the angle which the thread 
forms witha line drawn at right angles to 
the center line of the screw, or, in other 
words, the angle to which a thread tool 
must be inclined in order to have equal 
clearance on both sides is: Cotangent of 
‘iii Circumference of scTeW. which 

; Pitch 
means that if we find the circumference of 
a screw at top of threads and divide this by 
the distance between two threads, the re 
sult will be the cotangent of the angle, and 
having this cotangent a table of tangents, 
cotangents, ete., will indicate the corre 
sponding angle. Taking, for instance, 16 
threads per inch, the U. 8. standard bolt 
of this pitch is %’ or .375” diameter; its 
circumference is 1.178”, and this divided by 

or .0625', according to the rule, gives 
18.848, which is the cotangent of the re 
quired angle, and a table of cotangents 
shows this to be practically 3° 2’. Taking 
the case of a 1” standard bolt, this has 8 
threads per inch, and the angle is in this 


case 2° 17’. 


(15) G. G., Rankin. Pa., writes: I have 
been reading books and papers treating on 
scientific subjects for +, good many years, 
but there are some things that I have never 
been able to find out. 1. Can an engine 
put any more power into a fly wheel than 
its own power? A.—No. 2. If not, how 
can the force in the fly-wheel increase as 
the square of the velocity when the same 
force in the engine increases as the velocity 
only? A.—The force which produces motion 
in a steam engine is the steam pressure, and 
when the engine is running at a uniform 
rate of speed, this force, or mean effective 
pressure, does not increase. When this 
pressure is greater than is necessary for the 
load, acceleration will take place, and work 
or energy, not force, will be stored up in 
the fly wheel; the same takes place when 
the engine is started. The stored-up work 
in the fly-wheel is computed by the follow- 
ing formula: 4m v*, in which m denotes 
the mass which is equal tothe weight of the 
fly-wheel (generally the weight of the rim) 
divided by 382.2; and 2, the velocity in 
feet per second of the fly-wheel rim at 
the radius of inertia. If this radius is 7 
feet 6 inches, the weight of the fly-wheel 
rim, 8,000 pounds, and the engine is run- 
ning at the rate of 65 revolutions per 
minute, then the velocity of the rim will be 
51 feet per second, and the stored-up energy 
will be 


= 51 315,020 foot-pounds, 
ng 


If the engine has attained this velocity in 


14 minutes after starting from rest, then 


9 


the horse power expended in merely, accel- 
erating the fly-wheel will be, 
815 020 6.36. 
33,000 x 1.5 

You have evidently got the terms force and 
work mixed up. In reading scientific works 
be careful to get the correct meaning of the 
words. 3. If action and reaction are always 
equal, how isit that by an expenditure of 14 
pounds in an air pump of a condensing en- 
gine we gain 13 pounds of work? This 
looks to be the nearest approach to per- 
petual motion that I have seen. Is it not 
absurd to get something for nothing? A. 
You are right in stating that it is absurd to 
get something for nothing; you are evi- 
dently again mixed up in something you 
have read. You do not gain 13 pounds of 
ork, but you may obtain an unbalanced 
atmospheric pressure of 13 pounds per 
square inch corresponding to the degree 
of vacuum produced by the air pump. 
The air-pump reduces the back pressure 
on the main piston, and therefore the mean 
effective steam pressure can do more useful 
work. Without an air-pump, with other 
conditions unchanged, the engine will per- 
form the same total work, but less useful 
work. 
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Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 

Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 

Air Compress ors for every possible duty. Clayton 
Air Compressor Works, 43 Dey Street, N. Y. 

Steam Pressure Regulators, Reducing Valves, 
Safety Checks oak r Engineer’g Co., Newark, N. J. 

The American Packing Ring fits your cylinders 
pertectly. J. HW. Dunbar, Youngstown, O, 

Upright Drills, stationary head, W. & L.. with or 
without B. G. J. BE. Snyder, Worcester, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 


For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 18th St., N.Y. Send for des’n 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all deseriptions. R. M. Clough, Tolland, Conn. 


‘Pumping Machinery.’ New book, 150 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc ; machinery name plates in brass 
and aluminum 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,”’ as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 


Mig ed Practice and Steam Engine Ee onomy.’ 
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The “Buckeye” 


Valve Gear, 
By ALBER' MANSFIELD, SALEM, O. 
(Concluded from last week.) 

The very rapid increase in the use of com- 
pound engines makes it desirable, in discuss- 
ing any valve gear, to explain its manner of 
application to such engines, In tandem 
compounds of Buckeye construction, motion 
is imparted to the valves of the out-board 
cylinder by a very simple device, illustrated 
by Fig. 12, page 10. 

The main valve of the first cylinder has a 
hollow stem on its outer end, which, pro- 
jecting through the cylinder, is clamped to 
the hollow stem of the main valve of the 
second cylinder ; the clamp connecting these 
stems is made in two parts, bolted together 
in such way as to produce universal adjust- 
ment. 

One part of this double clamp carries a 
bearing in which reciprocates a shaft, car- 
rying at each end an adjustable arm ; each 
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arm is attached at its outer end to the cut- 
off valve stem of the cylinder adjacent to 
it. In this way one set of cut-off valves is 
made a means of operating the other set 
without the use of complicated valve mech- 
anism ; and stuffing boxes surrounding all 
stems are easily accessible. 

In Fig. 13 is shown the double clamp ar- 
rangement of Fig. 12, with the addition of 
another device called an ‘‘ assistant valve- 
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The theory of the action of this cylinder 


may be illustrated as follows: Letahecde 
(Fig. 14) represent the well-known diagram 
of inertia of reciprocating parts (valves and 
valve gear), and let the rectangle b d f g 
represent the diagram of friction of valves 
and gear on the assumption that this fric- 
tion is constant, which it probably is not, 
but may be nearly enough for the present 
purpose. 

A combination of these diagrams leads to 
a complete diagram ac ef 7. 


line is such that the resultant pressure at 
and near the end of the stroke isa back 
pressure ; this is thought to be best in the 
case of so high speed an engine as that from 
which the cards were taken. For the maxi- 
mum inertia of the partsin such an engine is 
so much greater than the retarding friction 
that (referring to Fig. 14) the line a e would 
run below the line f g at point ¢, making a 
back pressure at this point desirable. In 
slower running engines a slight change in ad- 
justment does away with this back pressure. 


From Assistant Valve Mover 4’x 3%" on 13"& 22! 


225 Revolutions. 


6"x 18” Engine 
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the governor. If connections to the valves 
be made directly from the points e and d 
then equivalent movements of the valves 
will be produced to those made by means 
of the rocker arms and eccentrics of Fig. 1. 

No analytical proof of this need be made 
here. An examination of the figures will 
be sufficient for most students. 

Suppose the point e to be adjustably 
moved to other positions as ¢,, ¢,, then the 
lines ¢, 0, and ¢, 0 represent the half move- 
ments of the cut-off valve relative to any 
stationary point, as the main 
valve seat. It will be seen, 
therefore, that the actual 























movement of the cut-off valve 
in space is variable, while 
the angular advance of the 
cut off valve movement, 
measured from the center 0 
of the shaft, varies at the 
same time. 
SS 
Careful ys. Careless Engi- 
neers. 





By W. S. WAKEMAN. 





Fig. 15. 
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mover.” This consists of a small steam 
cylinder and piston taking hold of the valve 
gear to assist the eccentric in the movement 
of the valves. In compound engines of 
tandem construction and of large power 
the inertia of starting the valves and valve 
gear at the beginning of each stroke isa 
considerable quantity, and imposes a severe 
duty on the eccentric. This is the case 
whatever the kind of valves may be which 
are used_in the engine. 





THe BuckEYE VALVE GEAR. 


Now an indicator card may be drawn, as 
shown by the dotted lines, which approxi- 
mates to this diagram, and the assistant 
cylinder is designed to so use the steam as 
to produce approximately this card. An 
actual card from such a cylinder is shown 
in Fig. 15. The cut-off is arranged to be 
constant and at about one-quarter stroke. 
The construction of valves and ports of 
this cylinder is shown by Fig. 16. It will 


be seen in Fig. 15 that the back pressure 


It may be useful to note the fact that the 
uniform movement of both valves on their 
seats can be produced by a certain arrange- 
ment of their eccentrics without employing 
the compound rocker arm. In Fig. 17 let 
b orepresent the eccentricity of a main or 
fixed eccentric operating the main valve, 
and lete¢ » represent the eccentricity of a 
governing eccentric operating the cut-off 
valve and so arranged that it is rotatively 
adjustable about the point 4 by means of 








On several occasions my 
attention has been directed to the different 
ways that engineers have or adopt for the 
care of the machines in their charge, and 
the vastly different results obtained, as the 
direct consequence of their ways of run- 
ning steam plants. With some it seems to 
be a foregone conclusion that while an en- 
gine may be bright and clean when new, 
and also finely finished before being put in- 
to service, still it must of necessity become 
covered with burnt oil, dust and dirt after 
a few weeks’ run, and that it is impossible 
to prevent the smoothly finished parts from 
being disfigured by blows with steel ham- 
mers, cold chisel marks, and scratches of 
various kinds. 

Other engineers are of the opinion that an 
engine may be kept fairly clean, under 
reasonable conditions, and that the disfigura- 
tion mentioned above is unnecessavy. Roth 
of these classes proceed to put their theories 
into practice, and the results are apparent 
to the most casual observer. For illustra- 
tion I cite the following circumstances: A 
certain engineer wished to disconnect the 
piston-rod of the 200 horse-power Corliss 
engine in his charge, from the crosshead, 
into which it was screwed in the usual man- 
ner, and fastened with a jam-nut. This rod 
was about three inches in diameter, and as 
it had not been removed in several years, it 
did not start easily. He took a pair of or- 
dinary pipe tongs, and put them on to the 
rod just back of the jam-nut and proceeded 
to manipulate them in the same manner as 
when unscrewing a piece of pipe. The rod 
being smooth and round afforded no hold for 
the tongs until they had slipped around 
about an inch, plowing their way into the 
metal, untila firm hold was secured, when 
by means of force applied to the handle of 
the tongs, the rod was removed, but almost 
any reader can imagine the result, so far as 
the appearance of the rod is concerned. 
This man thought that such disfigurations 
were a part of the business, but another en- 
gineer thought differently, for when he 
wished to remove his piston-rod, he secured 
a piece of well-seasoned hard wood, about 
6" long and 5” square. He took it to the 
band sawyer and requested him to set it on 
end and split it through the middle. Taking 
these two pieces he put them together again 
in their original position, except that he had 
a piece of pasteboard, the same thickness as 
the saw kerf, between them. Setting them 
on end as before, he proceeded to describe a 
circle the same diameter as his piston-rod 
upon their ends, one-half of it on each half 
of the block, and when the band sawyer had 
sawed out this circle, he had a block which 
could be clamped upon his piston-rod, thus 
presenting a square block on which he could 
use a 5’ wrench with a long handle which 
he already had for useelsewhere. (It would 
be better to describe the circle before split- 
ting the block.) This block was clamped to 
the rod as follows: He took four pieces of 
iron one inch wide, 8 thick and 64" long, 
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and bored 4" hole in each end of them. These 
holes were 54"’ apart from center to center, 
and when he put two bolts 77," in diameter, 
and 63’ long through each pair of the irons, 
he had two first-class dogs or clamps to hold 
the split block on to the piston-rod. By 
this means the rod was unscrewed without 
scratch or bruise, and the device was kept 
for future use. If the block inclines to slip, 
a piece of emery cloth put between rod and 
block will prevent it. 

Some engineers run the jam-nut back to 
the end of the threads, and then use a wrench 
on it, but this plan is apt to bruise the thread 
in the nut, and cause it to work hard in use 
afterward. 

If the engine has been in use for several 
years, the crank-pin key, or the wrist-pin 
key may be driven down so that the lower 
part of it hits some part of the frame. The 
careless engineer simply takes out the key 
and cuts off the small end of it, which causes 
it to clear the obstruction, but leaves it too 
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short to look well. The careful engineer 
puts a piece of blocking behind one of the 
half-boxes, and thus raises the key into its 
proper place. 

It is a little more trouble to keep a soft 
copper hammer to drive keys with, than it 
is to use a steel one, but the results aremuch 
more satisfactory to any engineer that cares 
to have his machinery look well. Well fit- 
ting socket wrenches are much better for 
use on the bolts which hold the bonnets in 
place, and on the nuts which secure the 
cylinder heads, than monkey-wrenches are, 
as the former hold on six corners while the 
latter take hold of but two, and so these 
corners are soon rounded off. 

I have known an engineer in charge of a 
finely finished Corliss engine, fitted with 
nickel-plated sight-feed oil cups, to take a 
cold chisel (and nota very sharp one either) 
and cut into the top of the head of the little 
valve stem which regulates the feed, in order 
that he might see from a distance the posi- 
tion of the valve, when a glance at the drops 
of oil as they descended, would have been a 
much more satisfactory way to determine 
the amount of oil fed. 

For parts that need permanent marks 
upon them for any cause, it is a good idea 
to use a fine scribe, and then to locate the 
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marks where they will not be so prominent, 
and for temporary marks a lead pencil 
answers a very good purpose. 

Of all the minor abuses to which I have 
seen engines subjected, I think that the 
practice of using a Stilson wrench on the 
nuts and other finished parts is the worst, 
and itis my candid opinion that any man 
that is so thoroughly dead to all sense of 
propriety as to do this, and be satisfied with 
the consequences, is not only an improper 
person to be in charge of expensive ma- 
chinery, but I doubt very much his ability 
to become a competent engineer, for this 
term embraces a variety of qualifications. 

If oil which is dropped on the steam-chest 
cover, cylinder heads or bonnets 
is allowed to stay there until it 
is burnt on, and the residue 


quence is that the whole engine 


soon has a dirty and untidy ap- 
pearance, but this is entirely un- 


16. 


allowed to collect, the conse- Ir 


which grew the paper shells used by scullers 
to-day.— Pittsburgh Dispatch. 





Strength of Beams. 
By E. D. MACKINTOSH. 

On page 69 of the third edition of ‘‘Me- 
chanics of Materials,” by Prof. Mansfield 
Merriman, will be found an example of a 
cast-iron J. beam of the following dimen- 
sions: 

Span, 14 feet. 

Depth, 18 inches. 

Width of flange, 12 inches. 

Thickness of stem, 1 inch. 
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which W denotes the load in pounds, 7 the 
distance in inches between the supports, c 
the distance in inches from the neutral axis 
to the fiber most remote from it, S the stress 
in pounds per square inch on the fiber most 
remote from the neutral axis, and J the mo- 
ment of inertia of the section. 

Applying this formula with 1 6 of the ul- 
timate strength as the value of S, 
w— 8x 15000 x 1031 _ 9907 ; 

168 x 12.63 
,__ 8 X 3333 33 x 1031 _ 30475. 
168 x 5.37 

This example has been selected to show 
how the formula is applied by a good au- 
thority. It must be remarked that the mo- 
ment of inertia 
of the whole 
section is usual 
in calculating 
the strength of 
both the com- 
pression and the 
tension mem- 
bers, also that 
the neutral axis 
is supposed to 
pass through 
the center of 
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6% x 10’ Engine 388 Revolutions, 


Fig. 17, 
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gravity. 

Now I admit 
that such would 
be the position 








for a material 
having the same 
strength in com- 
pression as in 
tension but 
when the former 
is 45 times as 
great as the lat- 
ter the position 
must change. 
If we were deal- 
ing with a ma- 
terial having 
strength in ten- 
sion equal to 
that of steel, but 
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in compression 
no greater than 
that of rubber, 
there can be no 
doubt that by 
far the larger 
part of the sec- 
tion would be 
devoted to with- 
standing com- 
pression, and the 
neutral axis 
would be far 
from the center 
of gravity. To 
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18 x 30 Engine 135 Revolutions, 


Fig. 18, 


Tue BucKEYE VALVE GEAR. 


necessary, for a few minutes’ work each day, 
or a little more time spent in cleaning up 
twice a week will make a vast difference. 

Where bright work on an engine is painted 
over in order to save the trouble of keeping 
it clean, it does not speak well for the thor- 
oughness of the engineer in charge, but 
rather shows an inclination to sacrifice good 
appearances for the sake of having less work 
to do. 

Men who are careless engineers tell us 
that it makes no difference about these minor 
and outside affairs, so long as more import- 
ant matters, such as keeping the inside of 
the boilers clean, and the valves properly 
set, are attended to, but steam users and 
competent engineers are much inclined to 
think that what we can see about a plant is 
an index to what we cannot readily see, and 
these ideas will not be radically changed in 
the near future. 

——_egpe—___ 

James Moore, a well-known inventor, died 
on Friday.. He was born March 18, 1812, 
and came to Pittsburgh six years later with 
his father. Mr. Moore became a worker in 
wood, and stuck to histrade for thirty years. 
He always had a taste for working out new 
ideas, and when 10 years old made a paper 
rowboat large enough tocarry himself, from 


Thickness of flange, 14 inches. 

The author finds the movement of inertia 
to be 1,031 and the distances to the most 
remote fibers 12.63 and 5.37 inches. The 
ultimate strength per square inch he as- 
sumes at 90,000 pounds for compression and 
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20,000 for tension. Adopting a factor of 
safety of 6 the professor finds the compres- 
sion member good for a distributed load of 
58,300 pounds and the tension member for 
30,400. The exact figures however, by his 
formula, would be 58,307 and 30,475. 

These results are not peculiar to his 
method but are also obtained by the com- 


W — 8 ST in 


monly accepted formula 


“ 





prove this for 

cast-iron, with 

the values as- 

sumed above, 
let us substitute for the JL section one as 
shown in the figure. 

This may be considered as an open beam 
having no web, such, for instance, as a lat- 
ticed girder. 

Moment of inertia above an axis through 
the center of gravity 25.208. Distances from 
neutral axis to most remote fibers, 1.5 and 
5 inches. 

Applying the formula as in the previous 
example, with the same values for S. 

8 x 15000 x 25.208 


W - : = 3601 
168 x 5 
168 x 1.5 


The compression flange is found to be 
good for a distributed load of 3,601 and the 
tension flange for only 2,667 pounds. In 
other words the compression flange is 1.35 
times as strong as the tension flange. 

That these figures are erroneous, and that 
the two flanges are of equal strength, can 
be proved as follows. 

Assume for the moment that the beam is 
reduced by the removal of all but the ex- 
treme upper and lower layers of fibers, 
leaving only a single layer in each flange. 
These two will react against each other and 
the reactions will of course beequal. That 
they are also capable of equal resistance will 
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be evident when it is considered that there 
are 45 times as many fibers in the lower 
flange as in the upper, but that each upper 


fiber has the strength of 4.5 lower ones. If f 


represent the number of fibers in the com- 
pression flange, and 8 the strength of a 
single fiber in tension, the possible moment 
of each flange in relation to the other will be 
4.5 f 8 6.5. 

This being the case the neutral axis must 
be located to give equal moments for the 
two flanges. The only position that will 
satisfy this condition is at the middle of the 
depth of beam, a position very remote from 
center of gravity; then the possible moment 
6.5 


nf S ° 
9 
2 


for each flange becomes 4.5 
If this reasoning be correct it is unneces 
sary to go further to prove that the neutral 
axis does not pass through the center of 
gravity when the strength of the material 
in tension is not equal toits strength in com- 
pression. We may continue, however, by 
adding layer after layer to the two flanges 
till they attain the proportions shown in 
the figure. To each pair of layers the same 
reasoning will apply and the neutral axis of 
the completed beam will be at the middle of 
its depth. Then let the moments of inertia 
of the two flanges be separately determined 
with relation to this axis. The values will 
be 7.6458 and 34.4062. Applying the formula 
separately to each flange, 
W = 8 x 15000 &* 7.6458 
168 < 3 25 
8 x 8333 33 « 34.4062 
168 X 3 25 
These results show equal strength for 
both flanges which isin ac nies with our 
previous reasoning. 
To obtain the value of W for the entire 


=1680 


W 1680 





beam the values of the two flanges must be 
added. 

1680 + 1680 = 3360, a result materially 
different from the 3601 and 2667 obtained 
by the commonly accepted method. 

ccncicesic igi pices 
Side Doors for Cars. 





An interesting series of views, repro- 
duced from photographs, are published in 
the December number of Locomotive Engi- 
necring, showing the rapidity with which 
the trains of the Illinois Central Railroad 
were loaded during the World’s Fair. The 
trains were completely filled in 15 seconds 
after stopping at the platform. The cars 
were specially built with a view to facili- 
tating this, and judging from the engrav- 
ings, are practically the ordinary English 
car, with side doors—or, rather, openings, 
for there are no doors—the advantages of 
which in suburban trains are indisputable, 
whatever claim may be made for the supe- 
riority of the American car for long-dis 
tance traflic.— Hngineering (London). 

The fact is that cars constructed in this 
way (witb side doors) can be loaded and un 
loaded much more quickly than those in 
which passengers must go in and out prac- 
tically through a single door, and for sub- 
urban service this is undoubtedly an advan- 
tage. The cars of the Intramural road at 
Chicago also had side doors—one on each 
side of the car for each compartment con- 
taining two cross seats, the same as in Eng- 
lish cars. The advantages of such cars for 
this service were readily seen, and there is 
little doubt that there would be correspond- 
ing advantage for such service as the ele 
vated roads of New York, Brooklyn and 
Chicago, provided anything else were to 
be considered aside from the greatest possi 
ble carrying capacity of cars irrespective of 
comfort, decency, or safety, which are now 
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ELECTRICITY FOR ENGINEERS 


Is the title of our next addition to the popular Engineering Series. 
tains just such facts about electricity and electrical machinery as every 
engineer who has an electrical plant under his charge should know. 
includes all the Rules of the Underwriters’ Union for the installation 
This alone is worth the price of the book. 
proofs were carefully revised by the experts of the Boston Underwriters’ expert. 
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89 & 41 Cortlandt St., New York, 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser 
The Wheeler Standard Condenser 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 
Plants. Condensers with and without pumps. 





BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 


SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Office, 89 CORTLANDT STREET, ROOM 86, 


entirely disregarded most of the time upon 
the elevated roads of New York. 

But it is not impossible that we in this 
country will be as slow in recognizing this 
fact as Englishmen are in recognizing the 
fact that for other than local traffic our cars 
with end doors and no cross partitions are 
much superior. 

=> _ 

We have received the 1893-94 catalogue 
of Case School of Applied Science, of Cleve- 
land, O. It contains the usual list of stu- 
dents and information as to the school 
which is of interest. 





Interchangeable Heels. 





An English firm has recently been grant 
ed letters patent for an invention whereby 
the heels of boots and shoes can be easily 
detached or reversed. The invention con- 
sists of steel, or any similar material, shaped 
as a lift, with flange and groove, by the first 
of which it is fixed in any part of the height 
of the heel at the option of the maker, 
while the upper portion of the heel is so 
constructed as to slide into position so that 
it is indistinguishable from an ordinary | 
heel; but to insure absolute security a fine 
screw is inserted from the inside. The ad- 

vantages claimed for it are that when the) 
top piece becomes slightly worn down the | 
wearer can reverse it to the other boot, and 





| after these have been well worn they can 


be replaced by a new set at a very small 
cost.—Shoe and Leather Facts. 

















Haute, ‘Ind. 
300 men out 


The Ww Vaba: h [ron Company, Terre 
which closed in September, throwing 
of employment, has resumed in part. 
The Shipman Engine Company, Rochester, N. Y. 
report their sales for November as exceeding by 
$2 500 those of the corresponding month of 1892. 


The Tyler Foundry and Machine Co, has been 
organized at Fort Worth, Tex., stock, $30,000 
The incorporators are: A. L. Clark, J. F. Chris- 


tian and John A. Bonner. 

The Berlin Tron Bridge East Berlin, Conn., 
issue a neat little pamphlet 314’/'x5l4”’, filled with 
testimonials as to the excellence of their work in 


Co., 


| shop and roof construction. 


Lasting Machine Co. has been 
organized at Saco, Me. The authorized capital 
stock is $100,000. The president is A J. Hoitt and 
the treasurer Charles Healey. 


The Automatic 


The unemployed workmen of the 
Iron and Steel Co., at Scranton, Pa., were informed 
recently that the south works, which ordinarily 
employed 1.500 men, will resume operations. 


Lackawanna 


Jones & Laughlins have bought for $18,000 six 
three-story dwellings and ground near the foot of 
South Twenty-sixth street, Southside, Pittsburgh. 
The houses will be torn down and the ground used 


for an extension of the company’s yard. 
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117 & 119 Culvert St, Cincinnati, Ohio, 
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and Jobbing Shop, Electrical and Experimental Work. 

High Grade Tools at Low Prices; 
Drills, Emery Grinders, Grindstune Frames, Shop Outfits 


Planers, Shapers, 


and Supplies. 
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In Media, Pa., the Trainer Mills, employing 100 


hands, after four months’ idleness, have started 
up on full time. The Campbell Mills are running 
night and day with two sets of hands on extra 
The Simpson Works are also running 
overtime. | 


orders. 


Wiley & Russell Mfg. Co., Greenfield, Mass., 
issue anew and very much enlarged catalogue of | 
machinery and tools. They make a specialty of | 
taps and dies, screw cutting, nut tapping and pipe | 
cutting machinery, drilling machines, ete , which 
are illustrated and described in the catalogue. 


The management of the Lookout Tron Co., Harri 
man, Tenn., are attempting to operate their works 


without a seale, but have not succeeded in secur- | 
The works | will probably be 


any one to enter their service. 
have been idle a long time, but the men will not 


resume work without scale rates and organization. 


ing 


The Belknap Motor Company, Portiand, Me., 
have completed the purchase of the Giant Motor 
Company, including a large amount of fine ma 


jall the 


chinery, stock on hand, right and patents. The 
inventory of stock amounts to $17,000. The pur- 
chase was made at figure.—Jndustrial 
Journal, 

The trouble at the Norton Iron Works, Asb- 
land, Ky., has been settled amicably between ihe 
men and the company. The scale will rule, and 
old bands are taken back. It is a matter 
that this difficulty 
The works will be put in opera- 


a nominal 


of 
factorily ended. 
tion at once. 


is satis- 


congratulation 


The Tronton Structural Steel Company, of Du 
luth, Minn , has started up its works. It is und: r. 
stood that tne company has secured the contract 
for furnishing building plates, beams, a 
new building in that city, and that sufficient work 
from other sources to 
keep the new works busy during the winter. 


ete., for 


secured 


The Northern Ohio Blanket Mills expect to re 
sume operations about the first of the year, part of 
the old force of meninall the departments being 
put at work. The force of men at the mills, under 
normal conditions, consists of about 300 men. A 


member of the firm said recently that there were 
orders enough in to justify a partial resumption, 
and that more men might be put on before the 
winter is over. 


P. Shellenback, of Richmond, Ind., 
proved engine lathe we described and 


whose im 


with the business of the Liberty Manufacturing 
Co., an established concern that has been ani still 
will be engaged in other lines of manufacture 
The change gives Mr. Shellenback increased fa- 
cilities and capital for carrying on the manufacture 
of his specialties in machine tools 


The Mason Regulator of Mass., 
have made three additions to their popular engi 
No. 4, * Electricity for Engineers,” 
contains such facts about electrical machinery as 


tk soston, 


neering series. 


every engineer who hasit uncer his charge needs 
to know. Also all the rulesof the Underwriters’ 
Union, for the installation of electric plants, 50 
cents, postpaid. No. 7,the * Engineers’ Log Book,” 
for keeping an acecur.ute and systematic record of 


the engine room, 50 cents 
gineers’ Record Book,” for keeping a record of the 
mechanical plants of large factories,75 cents. A 
sample page of the two last named books sent on 
receipt of stamp. 


illustrated } 
in our issue of August 18, 1892, has moved his bust- | 
ness to Liberty, Ind., and it has been combined 


No. 8, the ** Chief En- 








~ Machinists’ Supplies and Iron. 


New York, December 27, 1893. 

Iron—American Pfg—We quote Standard North- 
ern brands. No. 1 Foundry, $14.00 to $15.00; No. 2, 
$13.50 to $14.25: Gray Forge, $12.25 to $12 50. South- 
ern brands of good quality are obtainable at $13 00 
to $14.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
2, and $11.25 to $12.00 for Gray Forge. 

Antimony—The market is quiet and = steady. 
We quote L. X.. 9.65c¢. too: 70e.; Cookson’s, 9 9e, to 
10e.: Hallett’s, 9c. to 9.05e., and U. S. French Star, 
10¢ 
Lard Oil—Prime City is quotee at 70c. to Tle. 

Copper—The market is dull, but priees remain 
steady. Lake Copper is quoted at 10.30c. to 10.35¢. 
Casting Copper is held at 9.45c. to 9%&e. 

Lead—The market is quiet. demand is light. and 
prices are firm at 3.30c. to 3.35e. for New York de 
livery 

Spelter—The market is dull, sellers are steady in 
their views, and prices are nominal at 3.60c. to 
8.80¢, 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





ers, Architects and 


Builders of 


Engine 





BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 
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BURR K. FIELD, Vice-President. 
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The above illustration, taken direct from a photograph, shows the interior of an Tron Foundry designed 


and built by us for The Farrel Foundry and Machine Co.. at Ansonia, Conn. 
The wings are 30 feet and 43 feet respectively. and the central por- 
The central portion of the building is controlled by a hydraulic 


in width by 302 feet in length 
tion is 56 feet in width. 


The building is 129 feet 


traveling crane, with a travel the full length of the building, and is also arranged with jib 
cranes for delivering material from the traveling crane to the cranes in the wing trusses. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG ¢ 


AND OTHER 
SEND FOR | 
CATALOGUE E 





18-inch Engine Lathe 


| THE CELEBRATED 
| 


ENGINE LATHE 


| METAL-WORKING MACHINES 
| FITCHBURG, 
| MASS. 





COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper. 








& Foxy TRIMMER 


in the pattern room will save its cost EVERY 0U days, 


OVER 
1,000 
SOLD. 


BE PROGRESSIVE—Get one on Trial, 


Inquiries for catalogue and prices welcomed and piomptly enswered 
FOX MACHINE CoO.,, 
325 No, Front St., Grand Rapids, Mich. 


135. Finsbury Pavement, London, England. 

















HENRY CAREY BAIRD & CO., 


NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8t., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien 
cifle Books, 88 pages, &8vo., and our other Catalogues and Cir 
culare, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG, 
Chief Am. Office, 91 JOHN ST., N.Y, 
WM JESSOP & SONS, LTD. 


Established a century ago, 
Medal Worlst’s Columbian Exposition 1893. 








OoR™ 
TOOLS, 
DRILLS, 
DIES, &c. 











“Star” Screw Cut- 
Foot Lathe ting Auto 

Swings matic Cross 

9x25 in. A Feed, etc. 











Scroll Saws, 
Circular 
Saws, Lathes] 
Mortisers. 


Catalogue 





of all our 
Machinery. 


— 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 








G.wW.LE COUNT 
















SOUTH NORWALK, CONN, 
REDUCED PRICE OF LE COUNT'S 
= HEAVY STEEL 006 .¢ 2 = game 
3 No. Inch, Price. 572 & &@ 
Sz 8 } b 6 é inn 
of oe 
83 sre S&S 
éc BoaesS 
a: Feu bes 
> ong M 
$= ess f == 
Stn ee 
525 £9 
sce sae 
2 peo ues 
a all °° ew 
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= Sere eB 
ty °c f£7 cD 
.-) : seen soe B ° 
a { 5 B52 5 
} 2 Fullset of 19 ¢23.6 Esp ——- 
a 20(ext.) 5 L2,, S53 kee 
a 21 (ext.)6 mae aga 
Ono Small Set of 8—by 1-4 inches to 20 inch - $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1 2in, to4in, 13.25 


These goods are for sale by CHAS. CHURCHILL & CO. 
L’t’d, 21 Cross St., London, England, 4 
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WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 


aw 
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a" 
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OLNEY W. MASON & CO., 


MANUFACTURERS OF 





Friction Clatches for Connecting Shafting and Gearing 
PROVIDENCE, R. I., U.S.A. 





EICKEN TOOL STEEL, 


Works at 
HAGEN, WESTPHALIA, GERMANY. 


ADAPTED SPECIAL No. 8) MARKT & Co., 


TOOL STEEL bas no equal for} AGENTS, 
FOR | use on very 78 & SON, Moore St., 
Specirt Uses HARD MATERIALS 


PR a 
Brioce\ eA 


New York. 





HER 


T | 0 “AINe(O 


acuTe Moa? oN 








| 





, a 
HEAVY 
CASTINGS 


oe 


32000 
LBS. Pp 


ACCURATE 
MACHINE WORK 
i: —— 

















= 








<a 








BUILDERS IRON FOUNDRY 


ROVIDENCE-R.1 
Spee 
ee and 
Pa LS Al 


BUILDERS [RON FOUN- 


FER 
DRY, Providence, R. 1, 


Gun-Tron Air Furnace Cast- 
Engine and Machinery 
Castings, Loamand Dry-Sand 
Castings, Pneumatic Tubesand 
Caissons for Bridge-Piers,Giobe 
Special Castings for Water 
Works, The Venturi Meter, 
tal Machinery, Accurate 
Heavy Machine Work, 
et describing 12 inch 
KRifled Mor- 
miles, weight 


ings, 


Breech-Loading 
tars, 
14% long tons, 


range 7 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work, 


400138 UOIBujyseM Bi 


“O93 BW NOSNIWIIUA ‘ff *W 


AG G3YNLIOVANNVUAW 








part of the world who will furnish his address. 


*sseWw ‘u0ojsOog 





F A well established London 
ENGLISH TRAD . firm of Engineers and im- 
porters of mechanical appliances, baving a large 
connection amongst Engineers and steam users,are 
open to the application ot firms or patentees de- 
sirous of introducing their specialties to the Eng- 


lish market. Address, ** ENGINEERS,” care of 
. &. H BouTLAND, Cousin Lane, London, E.C. 
England. 








WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 














CHICAGO, 
DENVER. 
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AMERICAN 


MACHINIST 





JANUARY 4, 1894 











* WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a tine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Wanted—Position as assistant draftsman, salary 
at first not an object. ‘C.,’? Am. MACHINIST. 


Wanted—Situation as foreman or supt. elec. light 
station. Rubison, AMERICAN MACHINIST. 


Wanted—Situation as sup't or foreman of ma 
chine works; experienced in building a large variety 
of mach’y; ref. present emp’r. Machinist, Am.Macu, 


Situation wanted by first-class machinist: had 
experience in die and tool making. Address F. C. 
Politz, Falls Village, Conn. 


Situation wanted by Al tool maker and machin- 
ist ; 12 years’ experience ; age, 31 ; good references; 
2 years’ experience as foreman. Box 144, Am. Maca. 

Wanted—A manager or supt. for an old and well- 
equipped mach. shop and foundry. To the right 
party a half interest will be sold very low. 
Address Box 143, AMERICAN MACHINIST. 

Wanted—A thorough, practical and energetic 
young man to take charge of the tap and die de- 
partment. Must come well recommended. Cham- 
pion Blower and Forge Co , Lancaster, Pa. 

Wanted —Practical draftsman and designer, one 
experienced in pattern work preterred State ex- 
perience, references and salary wanted, Buffalo 
Forge Co., Buffalo, N. Y 

Shafting, power transmission; competent sales- 
man wanted; able to estimate accurately on erec- 
tion, etc.; well up in all details; New York City 
trade. ‘‘Modern Methods,’ Am. MACHINIST. 


Experienced and successful foundry foreman is 
open to engagement; well up in theory and prac- 
tice, machinery or jobbing; Eastern States pre- 
ferred. Address Foundry, Am. MACHINIST. 





Draftsman with technical education, experienced 
in machine tools, general machinery, and iron con- 
structions, desires position. 0. H., Am. MACHINIST. 

Wanted—Thoroughly competent engineer and 
steam fitter to take charge 400 H. P. engine, also 
compressors, pumps, &c.; only those with 1st-class 
refs. need apply ; give refs. & amount of compen- 
sation expected. Manufacturer, AM. MACHINIST. 





+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per fine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 








- . 
Calipers, Surfacé Gauges, ete. Catalogue free. 


Send forit. F. A. Welles, Milwaukee, Wis. 
Agents—$5 Speed Gage, new, valuable, sells; 
shows constantly speed and slightest variations; 
Geo. T. McLauthlin & Co., 120 Fulton St., Bostor. 
Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hil], London, England. 


We will pay 50 cents each for copies of -the 
AMERICAN MACHINIST of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 

For Rent—Machine shop favorably ocated in 
Norfolk, Va., containing following tools: 1 36/’’x 
40'’x15 foot planer, 1 48x14’ 6” lathe, 1 26’'x25’ 
lathe, 1 30’’x15’ lathe. 1 17’’x6’ lathe, 1 4%-foot ra- 
dial drill, 1 20’ drill, 1 25’ stroke shaper. 1 bolt 
and pipe cutter, 1 key-seater: avery favorable lease 
will be made to good party. Address L., care of 
AMERICAN MACHINIST. 








Established in 1874. 


Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. RH Onoon Victoria St.. London, Ena. 





MACHINE SHOP OUTHIT. 


Modern Style Tools—Good Order, 
Will Be Sold Low Before Removal. 


Blaisdell Engine Lathe, 13 in. x6 ft. 
Fitchburg ‘ si a oh He 
Perkins ig - no = ¢= 
Ames “ ee 16 “ 8 “ 
Hendey - ny ct Me | Vea 
Rowland ae =i oe a: 
Putnam si ne oe 


Lodge & Davis Monitor Fox Lathe, 15 in. x 6 ft. 
Gould & Eberhardt or Drill, 25 in. 
Blaisdell Upright Drill, 40 in. 

Improved Planer, 24in x6 ft. 

Hendey, 15 in. stroke Friction Shaper. 

Crank Motion, 15 in. stroke Shaper. 

Heavy, Improved 36 in. Gear Cutter. 

Lincoln Milling Machine. 

Brown & Sharpe Vertical Turret Ckg. Machine. 
Upright Boring and Turning Mill, 38 in. 

Bolt Cutter, to cut up to 1% in. 

Bement 300 lbs. Steam Hammer. 


LARGE STOCK, NEW IMPROYED TOOLS, 
OF THE BEST STANDARD MAKES, 


Power Boiler Bending Rolls 6, 8 and 10 Feet, 
Improved Style with Hinged Housings. 


J. J. McCABE, 
SUCCESSOR TO 


E. P, BULLARD’s| 44 Dey St., 
N.Y, Mach’y Warerooms. NEW YORK. 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES‘DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 


ND FOR CATALOGUE 


SECOND-HAND MACHINE TOOLS. 


HAND LATHES. 


1 12in. Monthemont. 


POWER PRESSES. 


1 Small Car fee, 


3 19 ** Garvin. 1 No. 3 Eaton 
312 « bs | 1 No. 3 Eaton. 
- ** 18 Bliss 
110 ‘* Reed. : i aie 
320 x8 ft. Ames Mfg. Co. ae intra 
120°* x 6 ft. Gould & Eber-| | « 6 Niagara 
hardt, 1 “21 Bliss 
2 22in. x 8 ft. Ames Mfg. Co. | 1“ 53 _ 
Y . al a. “ae > 
TURRET LATHES. | a eee 
115in. x 5 ft. Jones & Lamson 1 ‘* 7 * Foot rress. 
1 ts ** Lodge & Davis. 
“ $e re 2 0 7 ae 4 
; Hendey Machine Co. | = MISCELLANEOUS. 
MILLING MACHINES, | 2 No. 1 Garvin Gear Cutter. 
1 No. 1% Garvin. 1 4in. Curtis Pipe Machine. 
1 * 5 Brainerd. ais. Bignal & K. Pipe Machine. 
1 * 2 Garvin. 1 No. 3 Diamond Grinder. 
‘ 1 Pratt & W. Lincoln, 3 ¢ 2 a Aer 
F. E. Reed Lincoln. 1 ‘* 2 Garvin Cutter Grinder, 


2 Garvin Screw Slotters. 

2 No 2 Brown & S. Tappers. 

1 6 in. Bement Slotter. 

1 10 in. Newton Slotter. 

1 No. 2 Nat. Single Bolt Cutter. 
i ene Double ** - 


Merritt Heavy Back Geared, 
No. | Brown & S. Universal. 


SCREW MACHINES, 


No. 2 Brown & Sharpe. | 
“3g 4 “ 


2 

2F. 

1 No, 4 Garvin, Kack Feed 
1 

i] 


1 
1 
1 5 * 


Also, large number of other machines, 
and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


Adjustable Blade Reamers, 
Send oar pty - 
JAMES A. TAYLOR & CO. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Write for complete list 





-——- a 


oo 














Syracuse, N. Y. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


GRAHAM'S GROOVED $ 









LE MANUFACTURERS OF 


HANK TWIST DRILLS AND CHUCKS. 





Send for Catalogue 





~ PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
ano TWIST DRILL GAGE 
J WYKE&CO E Bosron Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 


= CHAS CHURCHILL& CO.;LTD,AGTS. 
21 CRossSST.Finspury, LONDON ENC. 


MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co. make. 

93 in. en Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. 

Plate Planer, 16% ft., one setting. 

Boiler Bending Rolls, 8 ft. bet. Housing. 
Housing. ; 

Shear No. 27, 30 in. throat, 34 in. plate. 


— Ais0 — 


Boiler Rolls, 8 ft. 3in between Housing. Cheap. 

Punch, 21in. throat. Teal. 

60 in. Swing Post Drill. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Screw Machines, Shapers, Profiling Machines, ete. 

No. 1% Fowler, No. 3 Stiles Press. 

11 in x 4 Hand Lathes. Cheap. 

Lot of Polishing Machinery, Dynamo for Electro- 
plating, Drop Hammer, Belting, etc., etc. 














1 in. Plate. 
Hinged 


Send for December List of Machinery on Hand. 


GEO. PLACE MACHINE 60., 


Warehouse: 511 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 





Chattel Mortgage Sale 


OF MACHINERY FOR MAKING 
STEEL SPRINCS, 
BICYCLE SPOKES, 
BICYCLE CHAIN, 


Comprising a complete plant for the manufacture 
of these goods, and consisting of 4 Lathes, Garvin 
Spring Winder, Tempering Oven, Japanning Oven, 
Japanning Tank, Tables, Vices, Blowers, Grinding 
Machines, Arbors, Bending Tools, Hammers, Forge, 
Tumbling Barrel, Blake & Johnson Spoke Header, 
Blake & Johnson Thread Roller, Miliing Machine, 
Press. Riveting Machine, Screw Machine, Hand 
Truck, Scale, Desk, Safe, &c., &c., &c., for the 
most part new machinery in use about 8 months; 
17000 Ibs. Wire, tempered and untempered. 


TO BE SOLD AT PUBLIC AUCTION 
On Tuesday, Jan. 9, 1894, at 11 A. M., 


At 315 EAST 22d ST., NEW YORK. 


Catalogues may be obtained by addressing 
N. G. & A. L. BROWN, 170 Broadway, New York. 


CLAMP 
_ DRILLS 


y In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & CO., 
Worcester, 
MASS. 



















t so 
It measures by thousandths from 244 tol3inches. Write 
for circular, 


J.T. SLOCOMB & CO., Providence, R.I. 





Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 8 Washington St., 
BROOKLYN, N. Y. 








STEEL 


FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 


CEARINC OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


CASTINGS 


Cross-Heads, 


Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


rP .. 
<= Builders of WIRE FORMING MACHINES 


For makin, 


order. 


ove 


With F. B. Manville’s Patent Sliding Former, 


a artialee from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar artieles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


¢~ Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, WN. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


. 


Punching and Drawing 
Machinery. 


Presses, Drop Hammers. 


Dies, Shears and Special 


OWNERS OF 


THE STILES & PARKER PRESS CO, 








Pat. KEY-SEAT 


PATENT UNIVERSAL 


SETTING GAUG= 
SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


perme "2, TWIST DRILL GAUGE 


E. BosTON, MaSS. Send for LIS 








PULLEY CASING 


Any size and face of Pulleys. Any size face 
and pitch of Gears, spur, worm or bevel. Address, 


T. SHRIVER & CO., 


IRON FOUNDERS, 





333 EAST 56rn STREET, NEW YORK. 





All GENUINE 
INGOTS & MANUFACTURES | 
BEAR OUR 


REG.TRADE MARKS. 





PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 


THE PHOSPHOR BRONZE SMELTING CO.LIMITED 


| 2200 WASHINGTON AVE.PHILADELPHIA.,PA. 

‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 
Makers oF “ELEPHANT BRAND PHoseHor-BRonze, 


ORY 
Lhespho brony 2 








WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLE, 


IND. 








SAW 


FOR 


Cutting 
Hot Iron 
or Steel, 
CO., 






= a ad 


A. R. KING MFG. 


ERIE, tith & 12th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 











ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE MECHANICAL 
weaee, CONSTRUC- 
PERFECTLY ee 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
S. S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St., 
COOKE & CO., Selling Agents. § NEW YORK 
In Writing Please Mention This Paper. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine’ 
‘Tools, Cranes, Ele- 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 





AND REMOVING P. prddinte 
WATER, OIL, GREASE |)....-.. 
And Other Impurities from and other 
Exhaust Steam, Machin- 
30 DAYS TRIAL. |-. 
Efficiency Guaranteed. Wealso make 


Send for Cireular and Priee List. 


Harrison Safety Boiler Works, 


Germantown Junction. Phila., Pa. 


ORTON 


THE MANHATTAN RUBBER MFG. CO., 


MANUFACTURERS OF 


NEW PROCESS 


EMERY WHEELS. 


SEND FOR CIRCULAR AND PRICE LIST. 
64 CORTLANDT ST., NEW YORK, 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 








‘ao 
EMERY WHEEL CO., 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 


THEONEIDA MFG. 


CHUCK CO., 
ONEIDA, N.Y., U.S. A. 
Manufacturers of The 

Monareh Lathe Chuck and 
Little Fa at Drill 
r ume) Chuck, Write forcatalogue 
is i) direct,orto isha 
iM Ches, Churchill & Co,, Ltd. 
21 Cross Street, 
Finsbury, London, Eng. 


















Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 


i A 
















MARIS AND BEEKLEY,| 


EY, 
i New “SAFETY” Traveling Crane. 


a ae 
ere 













2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 










Latest Improvements. 
No Jumping of Chains. 


No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


IN 


Machine Shops, Foundries, Electric Light aud Power Plants. 
EDWIN HARRINGTON SON & CO (ING.), 
MACHINE TOOL BUILDERS, 


1515 PENNSYLVANIA AVE., PHILA., PA. 




















Order now before our stock 
of papers is exhausted. 


“ BAA ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 


“ PRACTICAL 
DRAWING.” 


By J.G. A. MEYER. SOREN: 
sarThit valaable cerioe of so articles | American Machinist, 
American Machinist ed 203 BROADWAY, 


dress 
NEW YORK. 





them will be sent by mail to any addrese 
| in the U.8., Canada or Mexico, for $5.2 
or single copies, 5 cts. each, post paid. 


them will be sent by mail to any 
in the U.S., Canada or Mexico, Sor 74.55, 
or single copies, 5 cts. each, postpaid. 


















Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap, 


Made entirely of Steel, Body Solid, of but one 
4 piece of Metal. a 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, England. 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. 










Prices and discount on 
application. 
Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
dag mete which greatly increase 

he durability and accuracy of ouf 

tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue 1 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


1884 PAT 





SKINNER CHUCKS. 


Independent and Univer- 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 





sal Chucks, Combination 

Cc. W.JOR DAN, coaaiuie a = pai 
eversible aws 

4 Wayne 8St., Chucks, Planer * Chucks 


WORCESTER, MASS. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE Court, CHicaco. | DETROIT, 
New YorK OFFICE, 182 FRONT ST. MICH. 


Something New in Mechanics | 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, ete., in metals, wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


and Face Plate Jaws. 


SKINNER CHUCE 00., 


New Britain, Conn. 








SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 











co - 


TOOLS 


SHEET METAL WORK, 










a) 
x 
rr 
a 
“ 
Pr 
cm 


PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO,N. Y. 


Adjustable. 
+ FOR TIN, BRASS AND 
am SHEET IRON WORKERS. 
WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
AS)... Send for Circulars. 
SPRINGFIELD MACHINE TOOL CO, 
mi” SPRINGFIELD, OHIO. 


Improved. 

















PUNCHING *° SHEARING MACHINERY 


*& BOILER MAKERS ROLLS. > 
New Doty Manuraquring ©: 
SJANesviLE >.< : Wyfonsin. 




















TRUMP CHUCK. 


The Cheapest and Best. 









WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U.S. A, 
For Sale by CHAS. CHURCHILL & CO., Ltd, 
21 Cross Street, Finsbury, London, England. 


HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 


Made in 8 sizes, viz.: No. 1. Holds 0 to 16 
wig o 4a 


* 3. “ Oto 4 ” 








bs The W. & S. Hydraulic Machinery Works, 





2 


WATSON & STILLMAN, Proprietors, 








e008 
° I. Silica é COILS and 
Dixon s =— BENDS of 
Graphite IRON, 
e BRASS, 
Paint : = 
Wi preserves rect wer TEy se @| S COPPER PIPE 
longer, without repainting. é of every 
Unequaled for SMOKE STACKS, é@., ie A 
BOILER FRONTS, Etc. rs description. 
end for ci lars on Pain nd Painting. NEE 
Send for circular on F ai ts and Painting ¢ The National Pipe Bending Co. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 62 River St.,New Haven,Conn. @) 
BD B,%, 4/0/0880 20 878 








Double Plunger Hand 
Pump. 


204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 


Wheel Governing Valve. 
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A. ‘FALKENAU, 


{ith Street & Ridge Ave., Philadelphia, Pa. 


; MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 











ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


» Athos to DIETZ, GANG & CO., 


58 & 60 PENN ait 
CINCINNATI, O., 


birt EU 
CRANES 


AND 


TUUL © 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 












CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


















Surveying Instru- 
_ ments, &c. | 


DETROIT, MICH. 
“ee o- @ i ‘ ae mee a 
. \ NEW YORK | 
rN Ay Branch: 265 State St., ity 
: e, Manufacturers of t 
\ Drawing Materials, | 
\ 


so 


Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, Universal, Anvil Drawing. Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, ot 
&e. Cat ilogue on applic ation. 


J 








ITS OUTPU 


iS REMARKABLE ON 






—_ 
— 


PULLEYS, COUPLINGS, 


FRICTION CLUTCHES, BLANK GEARS, 


DETAILS OF ENGINES, 
IRON VALVES, BRIDGE PINS. 


Is a magnificent Chucking Lathe. 
Rail Swivel. 


Will turn from 30” to center, 
THRE 


; * Sanee & SHIPLEY M I. C0., 


CINCINNATI, O. 





“eB = FIBRE. 


A Substitute for Hard Kubber, lrass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers 
for Electrical Ynsuls ation, Friction Bear 
ings, Noiseless (rears, Dust Guards,Pack 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 


DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E, C, 





_* 
Trade Mark. 


1! IMA CHINERY 
For Reducing and Pointing Wire. 


|} ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
} Manufacturer, 


1S .W. GOODYEAR, Waterbury, Conn. 











BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Tlustrations, $1.00, 
of all kinds, Spur, Bevel, Spiral, Ratchet, Worm-Rack, 
Elliptic, Index Plates, Noiseless, Fiberoid Gears, ete Very 
anal or large. Send for Catalogue. 1100 sizes of Gears 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 
that we make 
the largest, 
the best, 
line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 
Short belts discarded. 
Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 
Investigate. Read up. 


Job Gear Cutting 





84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


STAR POWER HICK SAW, 
‘aa =e 





The use of Hack Saws for cutting metals has in- 
creased a thousand fold, atleast in the last ten 
years, or since the Star bl .des were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulated that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4} inches, round 
or square, requiring no attention after the work is 
put in the vise. We can give the names of several 

chousand Iron Workers who are using these Power 
Saws, and we think they will all say that the ma- 
coiaes are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when all iron working shops will have from one to 
a dozen of these sawsinuse. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


‘MILLERS FALLS CO., 


93 READE ST., NEW YORK. 








AMERICAN GAS FURNACE CO. 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For tre economical generation and systematic application of HEAT. 


CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


{e has. Churchill & Co., Ltd., 
Finsbury, London, E. C. 


21 Cross St., 
,» England. 





English Agency: 





NO KEYS. NO KEY-SEATING. NO appa oen STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 
R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


WYMAN « tala 














BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 















LELAND, FAULCONER & NORTON CO, Det, Mich 


AMERICAN MACHINIST 


for 1880, °81,’82, 83°84, 85, 86, '87,'88, 89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2 50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


’ AMERICAN MACHINIST, 
203 BROADWAY, NEW YORK. 





THE BEST WORKMEN 
ARE USING 


a 
a 


~ 


GROBET a 
SWiSS FILES. 


MONTGOMERY & CoO., 


105 FULTON STREET, 
NEW YORK CITY. 








Stover Power Hack Saw 
and Friction Dri. 


whe oe 1 









} when spet 
=lisslow. and 
is most sen- 
sitive when 

eed is 


is made in 
two sizes, 
No. 1 cuts 
_ ff me tal up 
© 4'¢ In 
No. 2 cut 


off metal 6 in. x 8 = — os tion guaran- 





teed. Send for circulars anc 
STOVER NOVE L ‘4 Y W ORKS, 
23 River Street, FREEVORT, ILL., U.S. A- 





Deposited in the U. S. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No 
part of E mployer. 


SEND FOR CATALOGUE. 


D CESTER MACHINE SCREW CO 


Contingent or other Liability on 





CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 
Managers and Attorneys. 


Boston: Samuel Appleton, 28 Central * treet. 
New mS ae: Edmund Dwight, Jr., General Agent, 


4 
Manufacturers or Set, Cap & 
Machine Screws, Studs, etc. 









MABE YOUR TOOLS WITH A STEEL S$ 
XWE QHD STAMP WX) 

123 CHAM] 

CLEVELAND. OH/O. ) 


TAMP. 51 Cedar 

MID L. - = DEP ARTMEAT: Tattnall Paulding, Resident Adviser; 
ph A, L. LAUGHTON, Manager; John M Ashi, Jr., General 
Agent, 416 to 42 "2 Walnut Street, P hil adeiphia 

C HIC AGO: Geo bert, 226 and 228 La Sallie Street, 








A. 
st. Louis: F. D Hirse hberg Bro., 120 N. Third Street. 
AGENTS IN ALL THE PRINCIPAL CITIES. 





SEND FOR PRICE LIST NO. 4- 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 
MASS, 








FF. E. REED & C0., 


Worcester, Masso 


ENGINE LATHES 
HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, 11! Liberty St., New York. 
515 Phenix Building, Chicago. 














NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRGH-WORKING = MAGHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





W. C. YOUNG MFG. CO., "sis" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





The. aS Ns acl Go. 


( pe Macs Be 


UNIVERSAL CUTTER, > 
A REAMER GRINDERS. 
— @incinnati, O- — +% 





(Jo hg 





D. SAUNDERS 





—s 


21 ATHERTON ST., 

Yonkers, N. Y. 
MANUFACTURERS OF 

ePipe Cutting, 


THREADING, 


SONS, 











: 1 
© swos susaanvs 'o 


SEND FOR CIRCULAR. 


= Tapping “Mash. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


with strength and lightness. 
No loose parts to become detached and mislaid. 
‘riction of parts than any other pipe cutter made. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 



























JONES & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 


Zee FLAT TURRET LATHE, 












P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 





PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 








MAKE YOUR- 
SELF A 


Moderate Charges. 


MECHANICAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method d 


The two years’ Day Course in machine work gives @ 
thorough preparation for practical work. et mn $30.06 
per term of six months + ning: ¢ las ss meets on Monday, 
Wednesday and Friday of each week for cours se of six 
months, beginning Saneninitia This ¢ ‘ourse affords the 
best possible opportunity for 3 evinners at the trade to ob. 
tain a thorough training in the use of all the shop tools 
Tuition for term of six months, $15.00, Tools and materials 
furnished without extra charge. For tuition and further 
particulars, address, 
> ia ld bl 
- PRATT, Secretary. 
or qual- 
od Bag 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics, 
Steam and Steam Engines, Strength of Materials, Applied Mechanic s, Boilers, Machine 
Send for Free Circular Giving full Part e a 


‘Diplomas Awarded. 


Design, Electricity, Etc. 


Wag tel ay ee my Pneumatics, Heat, Mechanical Drawing, 
gin, Students need only know how to read and write. 











saegp C-H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


POST, 


Fy IMPEDE 


AND 


'” Tal Radial Drills 


= From the 
= Smallest to 
the largest. 


LAE Ba 
‘ > INSSIZES 


ANY GRADUATION (ALSO VERNIER) 
WARRANTED ACCURATE. 

tH) Send for circular and prices to 

E. G. SMITH, Columbia, Pa. 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 
Every Machine Guaranteed. 


BY 
| WM. BARKER é & CO., Cincinnati, Oblo. 
SEND FOR CIRCULAR 

































SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 











; YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jongs Bros. ELECTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 





“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 





SOMETHING FOR 


YOU 
TO EXAMINE! 
OUR NEW TOOL-BLOCKS 


And Accelerated Speed Machines. 


A Postal is Sufficient. 


HURLBUT-ROGERS MACHINE C0., 
SOUTH SUDBURY, MASS. 





HAVE YOU ONE OF OUR CIRCULARS ? 


BORING AND 


TURNING 
MILLS, 


oP 4,5, 6 6 Sing 
| H. Bickford, 


LAKEPORT, N. H. 


__ BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines, 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St,, Finsbury, London, 


eT pT r Pree r TT 

= 48 J corrmarcicnton® 

aan titi erent Oe | 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy wi te all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 



























SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





Ts 
eo = 
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THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 
2 “thi, h 2 ae h St. ” 









Th I nt 
> | Porta 
1 
fess ull 
it, re 
= machine shop, 
— with one, two o 
= - 
=) desired, to cut any 
— up to 2 1-2 3 i 
eS 115 16 inc! ks 
in all bx res from 1 15-16 
= inches to 3 inches diameter, 
os = one cuts seat 12 inches 
ong. 
2 7-16 inches Arbor works in all bor from 2 7-16 inct 
5 inchesgdiameter, and ts seats 16 inches long. 
4 7-16 inches Arbor works in bores from 4 7-l¢é 
14 inches diameter, and cuts seat s lon 
With an attachment for t i can | he 
as ull as 1 inch diameter, t yassage of the itter 
If the work heavy 1 too la to be placed or achine it 
can be detache 4 from stan d ap ‘4 u ced as portable machine, 


IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 





HARTFORD, CONN. 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 


instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Po wer agpued can be 
‘ eraduases to drive with ual safety the 
smallest or largest drills witl 1in its range—a 


won rma ky economy in time and great saving 
# ©in drill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1996 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 


21 Cross ST., FINSBURY, 





LONDON, E. C., ENGLAND. 
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Pulleys, 





Ete, 


WM. SELLERS & C0, Incorporate, ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Hangers, Oouplings, 
© INJECTORS a SFOR ALL CLASSES OF BOILERS. 








THE LONE & ALLSTATTER 60., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 

















EVER 








THE FINEST 
CATALOGUES 


ISSUED. 












a 








| THE PERKINS DRAW STROKE TRIMMER, 


vensable 
ench 
Latest 


An Indis 
for all 
workers, 


Prosecuted. 
orders, solicited. 


Too! 


Wood- 


and 


Best Design. Infringers 
Trial, not 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO. 
Manchester, England. 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


Baltimore, Md. — 






OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 


Size C (30 x 30’) to plane 6 feet long. 


Size C (30” 


extra side head. 


extra side head. 


% \ Size D (36’ x 36’’) to plane 10 feet long 


extra side head. 
extra side hea 
extra side head 


extra side head. 


x 30’) to plane 8 feet long 
Size C (30 x 30’') to plane 12 feet long 


Size D (36 x 86’) wd plane 12 feet long 
Size F (48 x 48’’) to ‘ple ane 14 feet long 
Size F (48”’ x 48’’) to plane 16 feet long 


with 
with 
with 
with 
with 


witb 





N FREE GIFT. 


$5.00, $2.50 and $1.00. 
Come boys drop that Hammer and Chisel 

and try your hand at an Add. 

We will give the above amounts in any of our 
fine tools for the three brightest and best, original 
four to ten line advertising the STANDARD 
TOOL CO.’S MECHANICAL FINE TOOLS. 

Picture Book Free. Children Cry for it. 


Standard Tool Co., Athol, Mass., U. S. A. 














si RT a 


ran 


AND 


= JACKSON, 


GEO. D. waLcart & SON, 


MAPERY, 


MICH. 


= > Write us for Photo 
. and Prices. 





THE HILLES & JONES CO., WILMINGTON, DEL. 


MANUFACTURERS OF 


M A Cc be } N E TOO LS, For Boiler Makers, Bridge Builders, Ship Builders, Rail- 


road age Locomotive and Car Builders, etc. 










a == : om Improved 
la - i a we aR NT ent P 
——| rd ry jes ‘ one: Boiler Plate 
i i Planer. 
Fight Sizes. 


m. §’x20’ length 
of cut. 


THE Davos STEIN PUMPS AND PumPIN ENGINES. 
Ww — & E ST M A D E FOR ALL 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: {i GrivER STREET. BOSTON, 


WHY Is IT Msg BECAUSE IT COMBINES SO 
— MANY GOOD POINTS. 


It requires no change for varying vressures of 
steam, can be placed in any position, is simple in con- 
struction, conveniently eome at for cleaning, aud all 
valves or other fittings required are such as can be 
had of any dealer. 

Do you want to know more about Rue’s 
*Unique”’ Single Tube Injector? 








If so, send for Catalogue describing this and many other 
styles, and containing also a great deal of information about 
injectors of use to every engineer or mechanic. 


Rue Mfg.Co.,118N.9th St., Phila., Pa. 





SPENBERIH Tee ik FOTO a Ss TET, MICH ee 


THE VERNON COUNTING REGISTER. | ~ ENGINE CASTINGS - 


» Positive Motion, Steel | 4 to 2 H.P. Upright, Horizontal and Marine. Illus- 
Gearing, Brass Wheels. | trated Booklet free on receipt of stamp. Gas Engine 
Absolutely Accurate | and Dynamo Castings. Small Boilers. Experimental 

at High Speed. work for inventors. 


For Counting Strokes 
of Engines, * Penee, A. lL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO. 








yy "ERNon Cou 
Hi REGISTER, 





Turnstiles, etc., ete. 
THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 








Automatic Machines, 
Registering Fares in 
ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 














THE HENDEY-NORTON 
And Manufactured by the HENDEY MACHINE CO., Torrington, 





CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross Street, Finsbury, London, England. 


IMPROVED SCREW-CUTTING 


ENCINE LATHE, 


PATENTED MARCH 8TH, 1892, 





THIS LATHE 


Cuts 12 different screws, 6 to 
20 without changing the gears, 
and feed changes from 30 to 
100 cuts inch without 
change. 

Has Hollow Spindle or not 
as_ preferred, 
Elevating Tool Power 
Cross Feed, Taper Attachment. 
Carriage reverses for 
cutting without the use of the 
counter shaft, from the lever at 
end of carriage, the 
spindle to run in one continuous 
direction. 

Lathe furnished to responsi- 


per 


\HENDEY MACHINE Co. . 
ThhornenTs wy 


Compound or 


Sarre 


Rest, 


SCrew 


allowing 


ble parties on 30 days’ trial. 


Send for Descriptive Circular. 
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THE BUCKEYE ENGINE CO., SALEM, Oni0, 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 
TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 


“OTTO” GAS ENGINE WORKS. an oULine ENGINES. 












= Stationary & Portable 
SCHLEICHER, SCHUMM & 00., |= a. eiteee 
33d and Walnut Sts., PHILADELPHIA, mS Dwarfs in size and 


Branch Office, Giants in Strength. 


New York Agency. 
246 Lake St., CHICAGO. 


18 Vesey St., N. Y. 


ra. y scarcely any attention. 
\ ey’ EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


4g RA THE VANDUZEN GAS & 
= ame GASOLINE ENGINE CO. 








Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 

Simplest and most economical 
engines on earth, 

Fully Guaranteed, 

A boy starts it, requires only a 
im few minutes’ attention a day. 
m Guaranteed cost of running 1 
cent per hour per H. P._ Write 
: 4 catalogue. Address Drawer 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 





Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 


BACKUS WATER MOTOR CO.,! powart, N.Je 
Also Mfrs. VENTILATING FAN 


CONOVER O. 
CONDENSERS. Ogi 














STEAM. 






BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0, 








SPECI 
the brai he expe dt! 
workm 
to supp 

I have the 
The people who have bought my machinery will tell 
you the rest. 
P. PRYIBIL, 498 to 510 West gist Street, New York. 

Machinery | a WOODWORKING [ACHINERY. 


MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. Ve: SHAFTING, PULLEYS, HANGERS, ETC. 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hing Gzans 


ASTONISH THE 


best cquipped maciiine shop in the East. 


Send for a catalogue. 









MACHINERY WORLD. |: Wf 7m 
They Outwear|& 
pag Me Rep) ee RENEWABLE SEAT pee 


GATE VALVE. 


COMPACT Durasi & Low- 
sag 


They require No| ts 


F ‘RICED 
Lubricant. 

They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE Co... 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 


DAY STEAM. 


enacn | EN GING 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, et 
Place 











UNSURPASSED 


ASA 


REAMER. 


Will work in 
any position. 









drills from 
1% inches 
eter, 


34 to 
diam 


Runs with Steam 
Separator as close to ses ine 
ible, Me stean 


ourse ve t 


KFYSTONE ENGINE 4 




















i Af factured by 

ame | G. TIMOLAT, 
89&915S., Fifth Ave., 
NEW YORK. 


re 
e Dry St in is né 


MACHINE WORKS. 





Send for Circular, 


Fifth and Buttonwood Streets, Philadelphia, 


Weighs 42 Ibs, and 











MN ee ated 


"MANUFACTURERS 
OF IMPROVED a 


CORWLISS, STEAM ENGINES 
= rere VARIETY 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYL 
Send for Illustrated Catalogue. 


Flectric Hich Speed Engines and 
Ice-Making and Refrigerating Machinery. 


ENGINES 


J) WESTON ENGINE CO., 


egg th POST, N. Y. 
PRESENTATIVES 









FR WATTS. TS, CAMPBELL ©. ) 














ConTRACTS 
TAKEN FOR 





Ww eo 





(Tandem prea 





AUTOMATIC 
ILIGII SPE 2 D 


WESTON: 


HIGH PRESSURE BOILERS 
\ 
= SULTAN SCHOLL & CO..126 Liberty St., N.¥. 


AND 
1EO. D. Ng Keak 2 Lake St., » Chicago, 


COMPLETE POWER PLANTS MUSA Sigua 


a} Te CASE IOTOMATIC HIGH SPEED ENGINE 










SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building 
BUILT IN SIZES FROM 214 to 25 H. P. 


J Manufactured by THE J. T. CASE ENGINE C0. 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York aud Export, 42 Cortlandt Street, N. Y. 


PLANE CORLISS ENGINES, 


Simple, Compound and Trip‘e-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 
















New York Cit: 
Osweco, 188 oe ay "ago Le 


oe er Stre » Bo . Me 
518 


AMES IRON 1 WORKS, ite oat ees 


THE LANE & BODLEY CO., 
> CINCINNATI, Ft ty 








ALL SIZES 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 
Shafting, Hangers, Pulleys, 
Belt Elevators, ete. 





No KEYS OR KEYSEATS—NO FITTING, 
Nicholson's Compression Shaft Couplings 





JA MARVEL OF | POWER erent & LOW GOST 

yrs Exsines, renee oA arg euubatadttms te 

Seno fon SAFETY VAPOR ENGINE Co. 
6 MURRAY ST, NEW YORK; 





——,— HANGING AND STANDING 


qe 





EVANS FRICTION CONE CO. 


CONES, 
MADEIN ALLSIZEs, 
whiten te om 1. to OH, P. Fer 
information addr 


Nu. 85 WATER ‘STREET: 
BOSTON, MASS. 


LONERGAN’S SPECIALTIES 


» il Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘Clipper’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & C0., 211 Race St., Phila., Pa. 





Satisfaction Guaranteod, 


W.H. NICHOLSON & CO., Wilkes Barre, Pa. 


Write for Prices, 











Supe a 












CATALOGUE FREE ON APPLICATION. 
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BROWN & SHARPE MFG.CO, 


Our small tools are carried in stock, and sold 
by instrument and hardware dealers throughout 
the country. The increase in the number of 
Cutters carried by the trade has been particularly 
marked during the past few years, and, by in- 
quiring at the local stores, Cutters may ‘usually 
be obtained at once, and the delay and cost of 
transportation saved. 

Standard Gears may also be obtained from 
hardware and machinists’ supply dealers, and are 
carried in stock by our agents throughout the 
country. 





ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 

GERMANY -SCHUCHART & SCHUT'TE, 59 Spanaauerstrasse, Be a, Cc, (Small Tools). 
GerMANY - G. DIECHMANN, Ansbache rstr, 5 Berlin. W. 62. 

FRANCE—FENWICK FRERES & CO., 21 Rue Martel. Paris. 

France—F. G. KREUTZBERGER, i40 Rue de Ne uilly Puteaux (Seine). 

CHICAGO, Iuu.—FRED. A. RICH, 23 South Canal St. 


RAILROAD MACHINE TOOLS. 











DOUBLE AXLE LATHE. 


THE NILES TOOL WORKS co., Ono” 


NEW YORK, CHICAGO, BO8TON, PHILADELPHIA, PITTSBURGH. 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 





vressure steam. The Jenkins Discs used in these valves are suitable for high 
ors .ssure. We guarantee all valves stamped with Trade Mark. 
Pa] Pal 
. JENKINS BROS, 


Nav ¥ ork, Boston, Philadelphia, Chicago. 








cae OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


Mew York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. a 


THE GARVIN MACHINE CoO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY) ‘s 





See 


NEW 63-INCH LATHE. 











20 SIZES. 
From 22’/x22’’ 
to 96'’x72” any 
(length. | 








OF ALL KINDS. 


GENERAL EASTERN AGENTS 


FOR THE 


GRAY DEEP BED PLANERS. 


Lathes, Shapers, Drills, 
Plain and Universal 
Milling Machines, 
Screw Machines, 
Turret Lathes, 
Grinding Machinery, 
Hand Lathes, Profilers, 
Tapping Machines, &c. 


LAIGHT and CANAL STS., NEW YORK, N. Y. 











THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
EM@ feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, oe 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


Western Branch: 98 WEST WASHINGTON STREET, CHICAGO, ILL. 


COMBIN 4 TION FLIERS. 
Gas Pliers, Were 
Cutters, Wrench 
and Screw Driver 


Combined. 











DROP-FORGED FROM BEST TOOL 
STEEL AND FINELY FINISHED. 


THE BILLINGS & SPENCER CoO., 


HARTFORD, CONN. 











Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, _ Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 


























ication. 


Manufacturers and Dealers in all kinds of 


avcmsists TOOLS AND SUPPLIES. 


ppl 








Manufacturer of ENGINE LATHES 
from 17 to 50 in. swing. Cuts, Photographs 


P* and Prices furnished on a 








an 





The Celebrated 
F. E. REED 
. 16-inch Swing 

Engive Lathe. == 







A 


sul 
s I 


111-113 LIBERTY ST., NEW YORE, 





We carry the largest lize of Tools ard Supplies in the City. 





PRICES REDUCED 


in Wh Le DRS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y- 


WYMAN‘ GORDON J.M. ALLEN, PreEsIpDEnvT. 


= ily WORCESTER, MASS. WM. B. FRANKLIN, Vick-PREsmDent. 
oe 1D) 0) ame) Glebe | =F B. ALLEN, Seconp VICE-PRESIDENT 
— wane 3 WO) 0a OMA eeie | 6 Prence. SECRETARY & TREASURER. 


py THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


- Acme Single and Double Automatic 

ee BOLT CUTTERS, 

‘ Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14’’ to 18” swing, 6 to 
10 ft. beds to be replaced by " 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE Co.,, ti 


See our Advertisement on page 18, 

























PAT. DEC. 5, 1882. 
PAT, DEC, 4, 1883. 
PAT, AUG, 25, 1885. 








Manufacturer 


jU.M.CARPENTER = 


JUL Titer 





PAWTUCKET.R.1I. __ 





APS & DIE 


NANGING, MAXWELL & MOORE 





a a a. 


~~ 


vn ut a. <a 2 ot Oe al lCUeel UCU 


